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MONTHLY AND WEEKLY WEIGHT CYCLES IN 
WOMEN AND THEIR RELATIONS TO BE¬ 
HAVIORAL AND PHYSIOLOGICAL 
FUNCTIONS* 


Nc^u) York City and the Psychopathic Hospital of lonva City 


Otto L Tinklepaugh and Mildred B. Mitchell 


This study was undertaken to determine the presence or absence 
of periodic weight changes correlated with the menstiual cycle in 
women. The results, while verifying the presence of such monthly 
cycles, are perhaps more important because they bring to attention 
weight changes of a weekly periodicity which result from behavioral 
factors. The weekly cycles tend to obscure the monthly cycles, and 
they may reflect weekly changes in both physical condition and be¬ 
havioral tendencies that distort data secured in many forms of 
psychological and physiological study. 

Tinklepaugh (8) discovered a clearly defined weight cycle in a 
female chimpanzee and later verified his finding m an unpublished 
study of a group of these animals. Women not uncommonly believe 
that their weight is greater just prior to menstination, though this 
seems never to have been veiified experimentally 

A. Source of Data 

Data for the present study were secured bv Dj. Mitchell while 
she was a membei of the staff of George School, George School, Pa 
Two teachers, and 26 girl students ranging from 14 to 21 years in 
age, seived as subjects. Two of the girls had mcnstiuatcd only once 
or twice and were not yet experiencing legular menstrual cycles. The 
other members of the group menstruated at intervals of from 14 to 
55 days, with a mode of 28 days and a mean of 31 5 days (Figure 
2, No. 4) 

The study was begun in late Januaiy and continued for 20 weeks. 
During that time, except for days of illness, occasional week-end 
absences, and a onc-week vacation, the subjects lived in a dorini- 

^Received xn fhe Editonal Office on Nfnrch 1, 1938, 
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tory where they ate at tile same tables, followed similar scholastic 
and social programs, ictired at similar hours, and in most otlici 
respects lived in like manner. 

The subjects were weighed nightly aftei they had prepared for 
bed, usually at 10 00 p.m. The scales used weic of the beam type, 
calibrated to one-fourth pound* 

Records of illness, absence from school, and the onset and dura¬ 
tion of the menstrual flow were kept 

B. Weekly Weight Cycles 

When the daily weights of each of the subjects were plotted, the 
resulting curves were higlily irregular and upon casual inspection 
most of them revealed little evidence of periodic changes, Ad!cnstrual 



(1) Unusually regular cycles of Subject 19 when slie was recovering from 
illneasi Circles indicate days of menstruation (2) Moderately regular 
weekly cycles superimposed on monthly cycles of Subject 22 (3^^ c, d) 

Typical average weekly Huctuations of individual subjects over 20 weeks, 
Dotted lines represent sharp increase between Saturday and Sunday nights, 
(•V) Frequency of heaviest weekly weight on vaiioiis days of week (5) Fie- 
quency of lightest weekly weight on vniious days of week. (6) Frequency 
of onset of menstrviatioii on various days of week 
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cycles of irregulai length, variations in food intake, colds, constipa¬ 
tion, and other physical and behavioral distuibances were all reflected 
in weight changes When the same curves were plotted over tlie 
days of the week, however, it became evident that the weights of 
most of the subjects, on most of the weeks of the study, tended to 
rise sharply at the beginning of each week and then to dccic^isc 
gradually towaid the week-ends The weight cuive of Subject 19 
(Figure 1, No, I) is an example of unusually regular weekly fluctua¬ 
tions, though It is not typical of the group because of the slowness 
and resulting lateness in the week with which this subject fjcQuently 
attained her maximum weight The upward trend of this girl's 
weight curve was due to rapid recuperation from a recent illness, 



FIGURE 2 

Monthly WnnUT Cvars 

(l) Consecutive monthly weight cycles of Subject 1, with highly uregular 
weekly c^cles Ciicles indicate da\8 of menstination (2) Coinpo'iitc ri- 
suits secured i)y averaging deviations [mm means of 48 cycles, reduced to 
equivalent of 28 days, and coiioctetl for average loss of j/j pound per 
subject per month Cuive smoothed by aveiaging results foi cadi <lay 
with those of the two adjacent days (3) I'requeue v with wlncb heaviest 
dav of moiuh fell on various days of nieiisiui.il (vclc (1) Fitciueiny of 
menstrual cycles of v tmous lengths niirrihei 85, nieun 3125 thija, uiodc 

28 days 
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Greater, though less regular, weekly fluctuations arc shown in the 
weight curve for Subject 22 (Figure 1, No* 2), A third extreme 
IS shown in the cycles for Subject 1 (Figure 2, No. 1), which were 
less regular and of moie limited range than those of the two subjects 
just mentioned, though they foimed a pattern more typical of the 
group as a whole in that they tended to rise sharply between Saturday 
and Sunday nights and to decrease slowly toward weekends. The 
weekly cycles demonstrated by our other subjects largely fell within 
the range established by these three cases, with variations m the day 
of the week upon which the maximum and minimum weekly weights 
typically fell. 

Weekly fluctuations in weight ranged from 0.5 to as much as 6.75 
pounds. As shown in Table 1, average weekly changes for the 
various subjects ranged from 15 to 3 29 pounds, with an average 
for the entire gioup of 2 11 pounds. In percentage of subjects* 
average weights the average weekly changes ranged from 1.27 to 
2 45 per cent In considering these figures it must be remembered 
that many of the fluctuations in weight were of sporadic nature, 
unrelated to the weekly rhythms we are considering. Such fluctua¬ 
tions were as likely to fall on one day of the week as another, and 
accordingly either to enhance or to reduce the measurable weekly 
fluctuations 

The average trend of the weekly fluctuations for each subject was 
determined by averaging the weight for all of the Mondays, Tues¬ 
days, Wednesdays, etc., throughout the period of the study. Ex¬ 
amples of the curves thus secured are shown as Figure 1, Nos. 3aj 
hj c, d. Of the 28 subjects 6 had the heaviest average weight on 
Sundays, 4 on Mondays, 10 on Tuesdays, 6 on Wednesdays and 2 on 
Thursdays. Less variable was the frequency with which the 
weight of the subjects increased sharply between Saturday and Sun¬ 
day nights Twenty-two of the 28 subjects exhibited average in¬ 
creases of from 1 to 4 pounds between these nights, 5 increased 
less than 0 5 pounds, and one had a smaller average weight on 
Sunday than on Saturday nights. 

The data were tabulated further to determine the ficquency with 
which the maximum and minimum weights for all subjects fell on 
the various days of the week. To do this we tabulated the days 
of each week upon which each of the subjects weighed the most and 
the days when they weighed the least. When either maximum or 
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Weekly and Monthly Weight Changes of Individual Subjects 
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minimum weight of a subject for a given week was duplicated on 
more than one day of that week, each of these days was given one 
count. The results (Figure 1, Mos. 4 and 5), indicate the tendency 
of the maximum weights of the group to fall most frequently on 
Tuesdays, Mondays, and Sundays, in the order stated, and for 
the minimum weights to fall most commonly on Saturdays. 

As previously stated, our subjects followed similar wceklv pro¬ 
grams. The average number of hours they spent at school woik on 
the various days of the week was’ Monday 8 4, Tuesday 7.3, Wednes¬ 
day 8 2, Thursday 7 0, Fiiday 7,7. On these days their activities 
as well as their retiring and geftmg-up times were fairly uniform. 
Saturdays and Sundays, however, were characterized by freedom 
from scholastic duties, longer periods of sleep, and greater food- 
intake. The decrease in weights of these young women, which typi¬ 
cally occurred during the middle and latter part of the week, 
apparently reflected the effect of their weekly scholastic program 
There then followed the week-end period of relaxation from pre¬ 
scribed routine with incieasc m food consumption Tlicse factors 
were reflected in the sharp increases of Sunday nights, from the lows 
of Saturday nights, m all but one of our 28 subjects. Following 
this week-end increase there typically were continued but more 
gradual increases in weight until most of the subjects attained their 
maximum weights for the week between Monday and Thursday 
nights, inclusive. This slow continuation of the rise beyond the 
week-end we believe to be due to increased water retention follow¬ 
ing the ingestion and assimilation of extra food and the experiencing 
of extra rest, over the Sabbath period. 

If, as we believe, the weekly weight rhythms arc the result of 
the weekly changes in living habits, then similar weekly weight 
cycles would be expected to occur in men under comparable condi¬ 
tions. According to a report we have received, two male students 
at Yale University chalked up their daily weights for several weeks 
on the wall of their dormitory bathroom. The resulting curves 
exhibited weekly rhythms not unlike those we secured for our female 
subjects. 

In Contrast with the weight records of our human subjects were 
the weight curves secured by Tinklepaugh for chimpanzees These 
animals experienced little or no week-end changes m their living 
habits and likewise exhibited no weekly rhythms in weight. 
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Available evidence of weekly rhythms in behavioral or physio¬ 
logical functions naturally is slight at the present time, for appar¬ 
ently the existence of such rhythms has seldom been suspected and 
therefore has not been watched for. We submit examples of the 
type of evidence we have discovered, hoping that other investigators 
may carry the search farther by examination of original data of 
past or future studies. 

The term *‘biue Monday” still has a definite connotation of psy¬ 
chological and physiological depression, even though the burdens of 
wash day have to a large extent been taken over by our modern 
laundiies A similar phenomenon is frequently found in industrial 
studies of workei output, where lowered efficiency—“the Monday 
effect^—IS commonly attributed to diffeicnccs in incitement. Much 
of the data presented in behavioral studies, when plotted by days 
of the week, indicates the occuircncc of weekly rhythms, though 
usually the published data aie inadequate foi such tieatment For 
example, the ciude data for the stylus tapping test used by HoUing- 
woith (3) in her study of functional periodicity in women, when 
plotted, form jagged graphs with saw-tooth patterns not unlike 
those of our weight curves. When averages for various days of 
the week are secured, the resulting cuives commonly arc low on 
Mondays and tend to use toward the week-end. The results of 
ihe smne RUthoi^s tcst<=> of stea<}mcss and color ^iorting are too 
variable for such tieatment 

Evidences of weekly ihythms may occasionally be found in studies 
of physiological functions. Thus when the crude data of s\stolic, 
diastolic and pulse pressures secured by Eagleson (1) foi hei sub¬ 
ject C, over 22 weeks, are conveiLcd Into aveiagc weekly cuives, each 
of these functions is high on Sunday and tends to decline toward 
the week-end. Similar results were not attainable with the data 
published foi hei othci subjects Sandifoul and Whcclei (6) studied 
the metabolism of one woman through piegnancy and lactation. In 
the poition of the graph piescntcd by them which covers determina¬ 
tions during tile lactdtioii period, during which observations were 
made thiee or four times weekly, the metabolic late is generally 
higher dining the mid-week than on week-ends. 

While evidence as limited as the above is not conclusive, it sug¬ 
gests that weekly ihythms in weight aic a icsiilt of changes in the 
general functioning of the oiganism and that the functional changes 
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may be attributed to the weekly living regimen* On tlie behavioral 
side we feci justified in assuming that for every physiological change 
there is a tendency towaid a behavioral change, though except in 
extreme cases, this tendency may be compensated for either by habit 
or through conscious expenditure of increased or reduced effort by 
the subject. 

We would not expect peisons living less routinized lives than our 
subjects to exhibit as clearly defined weekly cycles. A day off or 
a night's revelry might easily cause the equivalent of the maximum 
effect we observed at week-ends. In like manner several such 
days or nights a month would be expected largely or completely to 
obscure evidence of any underlying weekly or monthly rhythm 

C. Monthly Weight Cycles 

Underlying the saw-tooth pattern caused in the weight curve by 
the weekly cycles, our data indicate that in women there is a monthly 
weight cycle wliich is coordinated with the menstrual cycle. In the 
monthly cycles weight tends to drop sharply through, and commonly 
beyond, the period of the menstrual flow and then to increase gradu* 
ally until the high point is again attained at or a short tune before 
the next onset of the flow. In some cycles the peak weight occurs 
on or about the 21st day (after the onset of menstruation) and 
decrease continues until Day 5 to 10 of the following cycle, as 
shown in Figure 1, No, 2 In others the peak is reached at or within 
a day or two preceding the onset of the flow as shown in Figure 2, 
No. 1, In a few instances, the only discernible drop occuricd during 
the flow. The frequency with which the maximum weight of the 
monthly cycle occurred on various days of the cycle is shown as 
Figure 2, No. 3. 

The general trend of the monthly weight cycle is shown in Figure 
2, No. 2. This IS a composite curve of 48 cycles, 11 of which in¬ 
cluded one or more unrecorded days. Cycles under 20 or over 
36 days in length, or which contained extreme fluctuations apparently 
not related to the monthly cycles, were not used. Data for the 
graph were prepared by obtaining the daily deviations from the 
average monthly weight of each subject to the nearest half-pound. 
The data were corrected for an average decrease of one-fourth pound 
per subject per month and all cycles used were reduced to the 
equivalent of 28 days m length. Averages of the daily fluctuations 
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were then secured for the total number of cycles. The data thus 
obtained are indicated by dots. The curve was smoothed by aver¬ 
aging the values for each day with those for the one preceding and 
one following days. Though the curve has a smaller range than 
those plotted for single cycles, it presents the general tiend of the 
monthly weight cycle. The two peaks reached near Days 21 and 
28 of the cycle represent the tendency of the weights of different 
subjects to reach their maximum on or near one or the other of these 
two days. 

In the monthly weight cycle described by Tinklepaugh for chim¬ 
panzee, tile maximum weight typically was reached on Day 24 of 
a 36-day cycle, which is comparable to Day 21 of the 28-day human 
cycle 

The most unifoim characteristic in the monthly weight cycles 
we have desciibed is the tendency of weight to decrease during men¬ 
struation. Cases in which menstrual cycles did not occur oi in 
which weight did not decrease during the flow seem significant, 
Twenty-six of our 28 subjects expciicnccd monthly weight cycles 
on most of the months they were under observation Cyclic weight 
changes did not occui m tliiee subjects duiing amenorrhea. Of 81 
menstrual cycles adequately covered by our data, 71 were charac¬ 
terized bv weight decreases duiing and beyond the menses (Table 1). 
In each of the icmaining 10 cycles in which weight atypically in¬ 
creased duiing the flow, there seemed to be one or the othei of two 
causes responsible Duiing the study a few subjects incieased or 
decreased rapidly in weight during or following minor illnesses. In 
some cases such trends were not countei acted by monthly fluctuations 
(Figure 1, No. 1). In a few instances the onset of mcnstmation 
atypically occuried at or near the end of the week so that the 
growth phase of the weekly cycle coincided with tlic regression phase 
of the monthly cycle In some such cases the weekly cycle appaiently 
was more effective than the monthly one, resulting in weigjit increase 
dmiiig the flow (Figure 2, No, 1, Cycle 4), 

The gloss weight losses duiing the regression phase of the monthly 
cycles, measured fiom the highest point during tlie picmcnstiumn to 
the lowest point during the postmenstiuum, ranged from 0 75 to 6 
pounds Average losses foi the various subjects were fiom I to 
5 92 pounds, and average losses in percentage of weight langed 
from 0.70 to 4,77 per cent The losses in these cycles, as thus meas- 
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ured, jipparently were eithei increa'^ed or reduced by the effects of 
the weekly cycles, depending upon whether regression phases, growth 
phases, or regicssion and giowth phases of the two cycles chanced 
to coincide, Menstrual malaise or other physical ailments also 
affected the cycles at times 

Monthly rhythms ii\ various physiological and heliavioial func¬ 
tions of women have been observed by numeious invcstigatois, 
though there have been many inconclusive or conflicting i'lndings. 
It seems probable, in tlic light of the present study, that many 
significant data conceining such rhythms may have been obscured or 
rendered meaningless because of failure on the part of the investi¬ 
gators to recognize in their results, or to allow in the spacing of 
their determinations, for weekly fluctuations wluch may have been 
as great or even grcatei than the monthly ones. 

For references to oiiginal studies we icfcr the readers to Eagle- 
son (1)> who reviewed the literature up to 1924, and to Seward's 
splendid review, carrying the subject up to 1934 (7), Foi our 
purposes heie it will suffice to discuss the results in a gencial way- 

Studies of body temperature, blood pressuic and metabolism, 
though frequently inadequate in the number of subjects used, the 
duration of the studies, or the fiequency ql timing of dctcimiiiatinns, 
have brought forth much data of a positive nature." --^he m.ijoiity 
of cases, where results have been positive, the rhythms discovered 
have followed a pattern of increase before menstruation and of de¬ 
crease during the menstrual flow. In the interpretation of then data 
several investigators discounted theii lesults on the grounds that 
rhythms did not occur unifoimly in all subjects, Otlieis combined 
then data, both positive and negative, and arrived at results that 
were entirely inconclusive The only general conclusion that can be 
drawn from the combined results of these investigations is that many 
women do exhibit monthly rhythms in tcmperatuie, blood pressure, 
and metabolism, that are comparable in pattern to the weight cycles 
we discovered in oui subjects 

On the moie complex behavioral side as would be expected lesults 
are still less conclusive. It is common knowledge that many women 
experience a three- or four-day peiiod of hyper-irntability just piior 
to menstiuation, while otheis at that time suffer pre-menstiual 
malaise with accompanying lethargy. Other women experience simi¬ 
lar states during the first days of the flow It is not suipiising, 
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then, to find, as Kleinknecht and Schaaie (5) did, that some women 
show increase, others decrease, in eriois of peiception during the 
menstrual penod, or that Feaiing's subject, m a study of static 
equilibrium (2), became so tense and restless during the pre¬ 
menstrual period as to obscure practice, and that the amount of sway 
began decreasing at the beginning of flow Johnson (4), using 34 
subjects, found diminished efficiency in tight'Wire walking during 
menstruation, with improvement following until about the 11th day 
after the end of the flow. Hollingwortli (3), on the other hand, 
in her study of a series of tests of motor and mental ability, found 
no rhythms in efficiency associated with the menstrual cycle It 
seems possible, however, that tendencies toward lessened effective¬ 
ness prior to or during mcnstiual periods exist, but that subjects 
compensate for them by putting forth gicater eftort at that time. 

Though we know that there are cyclic changes in both the physical 
and mental well being of many women, there is little evidence indi¬ 
cating that these cannot be compensated for, so far as behavior is 
concerned, and such compensation would be most likely to occur 
under the incentives ordinarily provided by test conditions The 
fact that the rhythnuc pattern of weight in our study is similai to 
that found in the majority of physiological studies in which the 
results have been positive, leads us to believe that the monthly 
weight fluctuations are a reflection of these other physiological clianges 
m the orgRiusm. We fartba itssamc that there are uaderlymQ 
tendencies toward increased or dccicased bchavioial effectiveness 
which aie correlated with the physiological changes 

D, The Relationship between Weekly and Monthly Cycles 

The menstrual cycle, when considered in terms of the accompany¬ 
ing changes of the uteiine endometrium, consists of a giowtii and a 
regression phase Menstruation commonly is considered as terminat¬ 
ing the regiession phase It is notewoithy that the icgiession phase 
of tile monthly weight cycle in oui subjects begins between Days 21 
and 28, or ncai the time when the regiession phase of the utenne 
cycle is believed to begin. But, as we have indicated, weight loss 
and, occasionally, decline in some physiological functions, continue 
beyond tlic rcgicssioii phase of the utciine cycle to as late as Day 8 to 
12 of the menstrual cycle 

Though our evidence of weekly weight cycles was secured from 
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young women living in the thoroughly established weekly routine 
of a school, we have presented some evidence that similar cycles 
may occur m the physiological functions of women. When the 
artificially determined weekly cycles and the spontaneously deter- 
mined monthly cycles are observed, the weekly cycles seem to be as 
geneial in their effect upon the organism as the others, Bearing out 
this contention, we have shown how, in the case of weight, the 
weekly and monthly cycles may enhance or neutralize each other 
when similar or opposing phases of the two cycles chance to coincide. 

The interplay of the weekly and monthly cycles, one upon the 
other, may be responsible for the slight sequential relationship be¬ 
tween menstrual onset and peak periods in weekly weight in our 
subjects. As shown m Figuie 1, No. 4, the heaviest day of the week 
most frequently occurred on Tuesdays, Mondays, and Sundays, in 
the order stated, The onset of menstruation most commonly fell 
on Monday, Tuesday, and Wednesday (Figure 1, No. 6), This 
would seem to indicate that menstrual onset commonly preceded the 
heaviest day of the week, In reality, however, the heaviest day 
typically tell a day or so earlier in weeks of menstrual onset than 
it did in other weeks. The heaviest day of the week preceded onset 
of the flow in 59 per cem of the cases, coincided with onset in 27 
per cent of the cases, and followed onset in only 14 per cent. The 
explanation of this fact may lie partly in the earlier termination of 
weekly weight increase because of physical disturbances associated 
with the onset of the flow On the other hand, the tendency of onset 
of the flow to occur most often toward the beginning of the week 
may have been due to acceleration of the growth phase of the men¬ 
strual cycle by coincidence of the growth phase of the weekly weight 
cycle 

In the estimation of the authors, the entire subject of weekly and 
monthly rhythms tn both physiological and behavioral functions 
justifies renewed study under conditions in which both weekly and 
sporadic daily fluctuations can either be controlled or be recognized 
and allowed for in the analysis of the data secured. Physically nor¬ 
mal subjects, both mature and immature, in institutions wheie living 
habits could be varied according to experimental needs, would offer 
opportunity to settle this important problem conclusively. 
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E. Summary and Conclusions 

Twenty-eight young women, including two teacheis, living m 
the relatively uniform environment of a preparatory school, e\:- 
hibited weekly weight cycles in which there were fluctuations of 
between 0,5 and 6.75 pounds Most of the same subjects exhibited 
monthly weight cycles, correlated with the menstrual cycle, in which 
weight fluctuated between 0,75 and 6 pounds. 

In the weekly cycles, weight typically increased sliaiply between 
Saturday and Sunday nights, and i cached its maximum one to three 
days later Weight then tended to decrease slowly to its weekly 
low on Saturday night. The abrupt week-end rises are believed 
to have been caused by increases in rest and food-intake during 
week-ends. 

Limited evidence was found m data of other investigators indicat¬ 
ing that unrecognized weekly rhythms at times occurred in blood 
prcssuie, pulse, metabolism, and behavioral efficiency. 

The monthly weight cycles corresponded closely to the monthly 
rhythms found by some investigators in the physiological functions 
of women. Weight typically decreased through peiiods of men¬ 
struation, beginning at oi a few days before the onset of the flow, 
and continuing thiough oi a few days beyond its teimination Weight 
then lose slowly until the time lor the next menstrual onset was 
approached 

The two cycles, weekly and monthly, tended either to enhance or 
to neutralize each other, accordingly as their corresponding or 
opposing phases chanced to coincide. 

The authors believe that the artificially induced weekly cycles 
or the sporadic fluctuations caused by day to day changes in living 
habits, both of which aie leflectcd in weight changes, may obscure 
or render inconclusive experimental evidence of spontaneously gen¬ 
erated monthly rhythms such as aie known to occur in many women, 
This would be more true in studies of physiological tlian of be¬ 
havioral functions, for differences in tendencies toward decreased or 
increased behavioial effectiveness would be more largely compensated 
for under the conditions of incentive provided in experimental 
situations. 

The indicated effects of the physiologically detcimined monthly 
cycle upon behavior, and of the beliavioially detci mined weekly 
cycle first upon physiological functions and then upon behavior, 
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afford complex but enlightening examples of the inteiplay between 
physiological and behavioral functions 
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AGE AND SEX DIFFERENCES IN CHILDREN’S OPIN¬ 
ION CONCERNING SEX DIFFERENCES' 

Institute of Child Development, University of Washimjlon 


Stevenson Smith 


Among the most compelling of objective conditions under which 
human beings live is the opinion of others concerning them. If it 
is generally believed that men drive cars better than women do, or 
that men are by natuie better fitted to become surgeons or business 
executives, then these beliefs make women’s vocational achievement 
more difficult, regardless of whether the beliefs are true or false, 
Because opinion is always an objective social factor, the measurement 
of opinion lias an importance that is quite apart fiom the importance 
of the opinion’s being true. 

In the study that is here repoitcd 100 boys and 100 girls in eacli 
year-of^age group from 8 0 to 15 0 years voted as to whether boys 
or girls possess to a grcatei dcgice each of 19 desirable tiaits and 14 
undesirable traits. The subjects were all pupils in the coeducational 
grade schools of Seattle Whether each trait would be considered 
desirable or undcsiiable by children was determined by the inde¬ 
pendent vote of 17 experienced teachers. Then opinion was in com¬ 
plete agreement. 

The questions weie read to classroom groups in the following 
form; ate . . . (e.g, kinder to animals) . , , hoys or 

Each child was provided with an answer blank on which were 
printed the numbers of the questions and following these the letters 
B and G (e.g, 1 ^ G). After general directions had been 

read, preliminary practice was given on obvious material, sucli ns 
usually have longer hav^ boys or girls^*' The childien re¬ 
sponded by circling the B or the G. 

Table 1 gives the list of traits, desirable (D) and imdcbiiable (17), 
in the order in which the items were pre“,cntcd, logctlicr with the 
boys’ and girls’ votes at the vaiious ages. These vote entries are the 
proportion of votcis who said that boys rather than giils posscbsed 

^Received in the Editorial Office on March 14. 1938. 
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TABLE 2 

PftopoRTroN or Vote FAVORif/c the Groi^p Judged 


(19 good traits, bad traits.) 




8 

9 

10 

11 

12 

13 

14 

AH 

ages 

8 14 

Good irniU 










B opinion of B 


.552 

.567 

577 

623 

.615 

592 

623 

593 

B opinion of G 


448 

433 

423 

377 

.385 

408 

377 

407 

G opinion oi B 


319 

339 

,358 

.380 

,426 

397 

433 

>379 

G opinion of G 


,681 

661 

.642 

620 

574 

603 

567 

621 

Bad traits 










B opinion of B 


499 

512 

.528 

575 

576 

582 

614 

556 

B opinion of G 


,501 

488 

,472 

425 

424 

418 

386 

.444 

G opinion of B 


414 

+19 

.444 

500 

530 

556 

580 

492 

G opinion of G 


,586 

581 

556 

500 

470 

444 

420 

508 

Good and had irnits 










B opinion of B 


529 

544 

556 

602 

598 

,5SS 

619 

577 

B opinion of G 


471 

456 

444 

.398 

402 

+ 12 

,381 

423 

G opinion of B 


361 

373 

394 

431 

470 

465 

495 

427 

G opinion of G 


639 

627 

606 

569 

530 

535 

505 

573 

Good ajid had bniis 










D and G opinion of 

B 

445 

458 

.475 

516 

534 

S26 

,557 

501 

B and G opinion of 

G 

555 

542 

,525 

+8+ 

466 

+74 

443 

499 


each trait. The proportion of voters who assigned eqch trait to the 
girls IS, therefore, 1 minus the entry. Likewise, in converting the 
measure of an undesirable trait into one that can be pooled with the 
measuies of desirable traits we subtract the entry from 1. If, for 
example, 60 per cent of the girls in any age group were to vote that 
it is the boys who predominantly possess a certain undesirable trait, 
then 40 per cent of tliese girls* vote would be ^‘favoiablc’* to the boys. 

The results here reported are not measures of the degree of con¬ 
viction of the individuals who make up each voting group. Tliey 
are merely statements of the proportional vote of tlie groups. Also 
this is not an investigation of opinion concerning faults and vJrtues 
in general but only of opinion concerning sex differences in traits as 
listed in the study. When we use such a statement as “boys regard 
themselves as superioi to girls in good ti aits’* wc mean to imply 
the more precise statement, “the summation of the boys* votes as to 
which sex possesses the desiiable traits above listed shows a majority 
for boys.“ This rcseivation will be taken for gianted m what fo\ 
lows so as to facilitate desciiption 
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The main tendencies as expressed in Table 1 may be summarized 
as follows. 

1. With increase in age the boys have a progressively poorer 
relative opinion of the gills and the girls have a progressively better 
relative opinion of the boys (Figure I). Conversely, with increase in 
age the boys have a progressively better opinion of themselves and 
the girls have a progiessively poorer opinion of themselves Both 
girls and boys, that is, have a progressively better opinion of the boy^^ 



FIGURE 1 

Boys’ and Girls’ Vote That the opposite se?s is More PosscsseP of the 19 
Uesirmile Traits and Less Possfssed or the 14 Undpsirauil 
Traits, DT and UT Combined 

Each year of age group is indicated by the lower limit of the year intervah 



Eqys’ and Girls’ Vote That Bovs are More Possessed or the 19 Desiradlb 
Traits and Less Possessed of the 14 IlNDESiRAnLE 
Traits, DT and VT Combined 
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and a progressively poorer opinion of the girls (Figure 2). The 
vote proportion is determined by the purely accidental selection of 
the traits on which the voting was done. If another array of traits 
were selected at random any vote proportion progiessivcly favorable 
to boys would be different and, though far less likely, the piopor- 
tion might progiessively favor girls* The probability that the latter 
might happen is negligible provided the selection of traits was, as 
intended, a purely chance selection. 

2. Although each sex thinks better of itself than it does of the 
other sex, at fourteen years the girls have reached a point where 
they think almost as well of the boys as they think of themselves, as 
far as this airay of desirable and undesirable traits is concerned. 
Both boys and girls are more likel)^ to assign good traits to their own 
sex than to assign bad traits to the other sex (Table 2 and Figure 3) 
They show, that is, moie humility in judging themselves on the basis 
of bad traits and less humility in judging themselves on tlie basis of 
good traits, This tendenc}^, generally greater in the giils, increases 
with age in the girls and decreases with age in the boys By the 
age of eleven and a half the majority of girls begin to sec more 
of the listed faults in themselves than they do in boys, but even up 
to fourteen and a half years they see more of tlic listed viitues in 
themselves than m boys. At fourteen and a half the boys regard 
themselves as about equally possessed of these viitues and fice fzoin 
these faults. In the vote of both boys and giils as age increases there 
is a greater change in the sex allocation of the undesiiable tiaits than 
of the desirable traits (Figure 3) The two scatter diagrams (Fig¬ 
ure 4) sliow that the proportion of boys* votes agrees better with the 
proportion of girls* votes m the array of undesirable traits tlian in 
the array of desirable traits, Also the vote deviates more from tlie 
.50-.50 proportion in the undesuabJe than in the desuable traits. 
Corresponding to this, the coirelation between boys’ and girls' 
opinion is higher in the allocation of undesirable tiaits. 

All these measures aie relative and do not imply the absence of an 
absolute improvement iti both sexes as age increases The measures 
do imply that, if there is absolute improvement in these traits, tlie 
improvement is greater in boys accoiding to the opinion of both hoys 
and girls. This docs not mean, of course, tJiat their opinion is 
correct. 

The increasing favorableness toward boys in the girls* vote as the 
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Boy5' and Girls' Vote That Boys are More Possessed or the 19 Desiraplb 
Traits and Less Possessed of the 14 Undesiradlh 
Traits, DT and VT Considercp Separateiy 
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FIGURE 4 

Correspondence of Boys’ Vote to Girls’ Vote, Vote Favorable to Boys, 
All Ages Cowbjnbd * 

StaUer diagrama showing that boys and girh agree more closely in allocat¬ 
ing the undesirable than in allocating the desirable traits to either sex. 

g/rls g/ow older may correspond to a generiil improvement in 
social compiehension that makes the girls more and more free from 
prejudice. Possibly boys by the age of eight years already have a 
less prejudiced understanding of sex differences than girls have, and 
possibly the boys’ increasingly poor opinion of girls is evidence of 
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the growth of those reactions which constitute what is called “mascu¬ 
line protest ** But such speculations have little value in the absence 
of any measures of the concomitant factors that such an hypothesis 
assumes. 

The pooled opinion of both sexes and all ages is ovcrwlielmingly 
that girls, lathei than boys, are bright in school, civ when hurt 
and cannot endure pain, are easily frightened, especially by the dark 
and by strangers, are kind to animals and to small children, are not 
given to teasing or destructiveness, tire easily, move slowly and do 
not stick to a hard job, are truthful, honest, not likely to cheat, and 
will do the right thing even though not watched. The boys in com¬ 
parison to the girls show the reverse of this picture. That this is 
not a complete picture of sex differences in personality is obvious 
enough. It was not the purpose of this study to analyze the personality 
makeup of boys and girls, but rather to sample a few traits in order 
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to obtain some knowledge of the shift of opinion in the two sexes 
with increase in age, 

It IS interesting that there is but little relation between certain 
items which are designated by terms that might suggest a closer 
correspondence. For example, Item 4> “Doing things for others” has 
little relation to Item 15, “Selfishness” (Figure 5). Girls* opinion 
throughout the age range from 8 to 14 concerning boys* selfishness 
shows a remarkably rapid change which is consistently progressive, 
so that although 93 per cent of the eight-year^old girls say that boys 
are more selfisli than themselves, only 47 per cent of the fourtccn-year- 
old girls say that boys are more selfish. Throughout this age range 
there is no consistent change of opinion on the part of the girls con¬ 
cerning boys* tendency to do things for others. Obviously the 
absence of selfishness and the presence of doing things for others 
mean very differci:\t things. 

The reliability of each vote propoition is satisfactorily high. The 
PE of any entry is 67 this never exceeds .033 in the traits 

taken separately and never exceeds ,006 when the vote on all the 
traits is pooled, The writer realizes that such a method of computing 
reliability is strictly valid only when the voters arc wholly unselcctcd. 
The opinion of a classroom group is subject to the effect of any chance 
incident, such as a girl*s cheating or a boy*s kicking a dog, which Is 
known to the group as a whole As each age-sex group was drawn, 
however, from at least five classrooms and from at least three schools 
any constant error of this sort must have been small, 

In no trait do the girls, as age fncieases, receive fiom the two sexes 
combined a progressively favorable vote propoition that is statisti¬ 
cally significant. On the other hand, if we compute the significance 
of the progiessively favorable combined sex vote foi boys in the 33 
traits combined (see Figure 2) by compaung the proportional vote 
favoring boys in the age lange 8.0 to 11.0 years C4'59) with that 
in the age range 12 0 to 15.0 years (.539), we find a dfitetence 
of .08 which IS 235 times as large as 00034 which is the PE of the 
difference, where N in each group is 19,800 votes If, in order to 
avoid halo eftect within the individual voter we reduce N to 600, 
that is, to the number of voters, d is still 4 1 times the PE of the 
difference, The difference between the eiglit-year-old and the four¬ 
teen-year-old vote proportions favoring boys is .112 and the PE of the 
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JiliereiicE j'b .021 if N is tlie numbci' of voters, oi 009 if N is tlie 
number of votes, 

11 the traits listed constitute a fairly good cbancc sampling, tliat 
IS, if tliey do not fall into too large clusteis and if there is no constant 
factor operating that caused traits to be selected in wlilcli boys ap' 
pear to show gieatcr improvement than girls, tlieie would seem to be 
a good probability that In this age range the proportion of both sexes, 
whose opinion favors boys, vanes directly with age 
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THE ATTITUDES AND INTERESTS OF PREMEN- 
ARCHEAL AND POST MENARCHEAL GIRLS^ ^ 

Bepatiment of Psychology, SiaJiford Umveisity 

Calvin P. Stone and Roger G Barker 


In infra-human primates, us in lower orders of vertebrates, there 
are both external and intrinsic factors which condition and regulate 
sexual display, courtship, mounting, and other distinctive patterns of 
sexual beliavioi, without winch the procieative functions could not 
be accomplished (4) 

In some species of animals charactenstic patterns of behavior 
appear de novo when pubeial changes In the primary and secondary 
sexual chaiacters and accessoiy organs of sex are most in evidence, 
in others, notably the primates, a limited amount of sexual play is 
said to appear before the puberal stage of development has been 
reached In either case, however, obseivntions permit us to assume 
that sexual drive is gicatly augmented near the time of somatic 
pubeity and in most, if not all, instances continues to wax in stieagth 
for some time theieaftcr by virtue of factois of maturation and 
sexual cxpeiience Man, it is popularly believed, affoids no exception 
to these basic generalizations; however, just as closely related species 
differ from each other with respect to specific details, so also man, 
with his complicated cultural heritage and social environment, may 
differ greatly even from the higher anthropoids which most nearly 
resemble him in stiuctuial and physiological organization. 

Although this popular belief is one of long standing, scientists, 
so far, have made little progress in identifying new patterns of 
behavior in man that manifest themselves at puberty or new uiges 
that arc markedly augmented at this time. Moreover, little has been 
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accomplished in developing methods of investigntion that arc likely 
to prove fruitful for the investigation of these or closely related 
problems Investigators arc still exploring for promising leads It 
is with this type of exploratory research that the present study is 
to be identified Our study has as its chief objective an inquiry as 
to whether premenarcheal gills diftcr significantly from post mcn- 
archeal girls of the same chronological ages and social status in their 
responses to questions concerning their attitudes and interests, 

Onset of the menses denotes neither the beginning nor the end 
of pubescent development, As a rule, prior to the mcnarche the 
feminine contour is becoming apparent, there is accelerated increase 
m height, weight, chest tvidtli, and pelvic diameters, the mammary 
glands enlarge and their contours change, hiisuitcs in the pubic and 
axillary legion may appear; and the genitalis begin to take on the 
characteiistic adiiltJike pioportions (8). Aftci the time of the first 
mcnarche all of the foicgomg continue their development for vaiious 
periods of time In view of these facts, when one compares pre- 
mcnarcheal girls with post mcnaicheal girls one merely contrasts girls 
who, on the average, are relatively less mature in physiological sexual 
development with those who are lelativclv more mature Foi our 
pill poses, no serious enoi is committed if one icgards the mcnarche 
as a sort of mid-point in the total puberal phase of adolescent 
physical development. 


A The Subjects 
1. Sow CBj Naimiahty 

The subjects were 1,000 girls of two large junior high schools of 
Berkeley, California All of the girls of these two schools weie 
subjected to the same routine of testing and physical measurements 
Information, supplemented by records from the schools, was secured 
as to the race of each of the pupils All recoids fiom Hebrews, 
Orientals, South Europeans, Negroes, and Mexicans were cliscaided. 
The elimination of these racial stocks appeared to be desirable as it 
IS commonly believed that Ameiican-born childicn of such lacial 
groups diffci in age at the menaiclic and in physical traits fiom those 
of middle and north European stock. Moreovci, in these school 
districts such minority groups probably differ greatly in cultuial 
background from the groups who constitute the bulk of our subjects, 
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Those whose records remain in the study are Amerjcan-born 
children of middle and north European stock, and with but few 
exceptions they have lived jn California all their lives, 

2. CJn onolofftcal Ai/es 

The number of subjects at eacJi age for whom complete data were 
secured are shown in Table 1, 


TABLE 1 

Numufr of Sudjects for Whom Complete Data Were Secured at Each 
Chronological Aoe 







Agca in 

months 





133- 

139- 

145- 

151- 

157- 

163- 

169- 

175- 

181- 

Total 

Mean 


13S 

144 

150 

1S6 

162 

168 

174 

180 

186 


age 

Post menarcheal 

1 

8 

28 

54 

90 

94 

124 

119 

46 


Wm 

Prenien arch cal 

11 

31 

106 

87 

63 

49 

24 

13 

3 




As stated above, we have dealt only with junior high school popu¬ 
lations, 1 e,, the seventh, eighth, and ninth grades, Practical con¬ 
siderations made it unfeasible to bring into a study of this kind all 
of the school children of the age range in which the premcnarcheal- 
post menarcheal differentiation occurs Factors associated witii school 
achievement leave some of the mentally retarded children in tlie 
upper grades of the elementary schools, while some of the more 
accelerated children have been pushed ahead to the senioi high school. 
Thus at both extremes of intelligence some selection has taken place; 
by VIItue of this wc cannot expect to have complete distributions 
with respect to variability in any of the functions considered in the 
study. 

The great difference in the mean chronological ages of the post 
menarcheal and the premenarcheal groups made it necessary to dis¬ 
tribute the individuals into subgroups with relatively naiiow age 
ranges, since some of the functions to be considered hereafter are 
closely related to chronological age Even when making comparisons 
based on the nairow age ranges given in Table I it was important 
to know whether the mean ages of the post menarcheal «Tnd the 
premenarcheal subgroups were approximately the same Information 
on this point will be provided in connection with a subsequent section 
that deals with our final age gjoups (cf. p 39) 
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3* R^tM'nhing J^je at Alenarche 

A woman as'iistant ascertained from each individual whether or 
not tlie mcnaichc had been leachcd and, if so, the a^c at tlic time 
of the first inensis. This inquiiy was made at the time the assistant 
was malcing the physical mcasiiicmcnts [the results of which liavc 
hcevA lepoitcd elscwhcie (10)] and was dliccted to the student in 
a matter of fact way in tcims which were commonly used in the 
ph 5 'sicn\ education and hygiene courses given in these schools In 
only I are instances were explanatory teims rcquiicd to make the 
student compiehcnd what infoimation was desiicd The examiner 
asked foi the year and the month when fiist mcnstuiation occiiircd 
The student was uiged to fix this time in ielation to some easily 
cstabhslicd landmark such as school class, season of the vcai, hiitlidny, 
etc , as an aid to establishing the date of fiist men sis with a minimum 
of ciror, In a few instances, when the child was unccitain m fiankly 
did not lemembcr the dcsiied infoimation, she was asked to seek aid 
from hei mother and bung the information on the following dav, 
tins, with a few exceptions, was done 
Wc aie of the opinion that this information on menarcheal age 
is not subject to the eirois sometimes aiising when the childicn aie 
asked to make all of the necessary computations involved in fixing 
the date of the mcnaiche In the piesent case the girls were asked 
to utilize cross checks to establish the time, and the assistant aided 
or checked the child in her calculations* Also, m evaluating the 
accuracy of these data it is important to know that in both of these 
junior high schools there were well organized dcpaitments of phy^ 
sical education in which the didactic phases of the course dealt with 
various aspects of feminine hygiene No doubt it was because of 
this latter fact, in pait, that the girls were not embarrassed by the 
questions asked by our assistant, were not leticent about giving in¬ 
formation, and, with only a few exceptions, appeared to have the 
desiied infoimation well established m mind 
Since in this study our plan is to compare the attitudes and in¬ 
terests of premenaicheal and post menarcheal girls of the same 
chronological ages, it is inevitable that comparisons at each chrono¬ 
logical age will be made between groups with different menarcheal 
ages. The post mcnaicheal gnh of each age group will have, on 
the average, a menaicheal age that is lower than that which the 
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premenarcheal group will havci and there will be but little over¬ 
lapping in the distributions. At the two extremes the differences in 
menarcheal ages will be greatest. On the basis of the data of Pryor 
(9) and that of the present study, it has been cstinfuitcd that u 
diffeience of approximately two years in menarcheal age will obtain 
for our extreme age groups and a difference of from one to 1 5 
for the middle groups The exact amounts cannot be deter mined, of 
course, without information as to the actual age at wliiclr the non¬ 
pub escent grils reach the menarclie 

4 Socio-economic Stains 

Ideally one would attempt to secure data for a study of this kind 
from pubescent and nonpub escent gills who, with respect to socio¬ 
economic status, typify a well defined, homogeneous population. 
Practical difficulties associated with securing such a gioup without 
at the s'une time losing other desnable features were sucli that we 
were forced to choose our groups largely from the standpoint of 
securing adequate cooperation for our test program fiom the school 
authorities, It so luappens that oui gioups were urban residents of 
a non-mdustiial, university community wheiem a fairly high degree 
of commonality of the cultural milieu inay be said to exist 

In order that the socio-economic status of the subjects might he 
roughly desciibed and that possible differences between picmenaiclrcal 
and post menarcheal groups might be detected, items iclatiiig to 
economic status were included in our questionnaire (see covet 
page of the test, page 63). No field check on the accuracy of this 
information was made It is presumed, however, that the data con- 
foim in this respect to other data similarly obtained in connection 
with educational and psychological tests, since the mode of admin¬ 
istration was similar to that of standard group tests with which the 
children were very familiar. 

In analysing these data we placed the subjects in three socio¬ 
economic categories (high, inteimediate, and low) on the basis of 
the occupations of the supporting member of the family (usually 
father), and upon the basis of certain aspects of the home situation 
The occupations were giouped as follows* {a) professional, uppci 
class and middle class occupations, (Zi) skilled occupations, (c) 
semi-skilled and unskilled occupations These groups coiicspond to 
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the categories of the GoodcnoMgh occupational ratings (2) in the 
following ways (n) coiicsponds to Categories 1 to 4; {b) corre¬ 
sponds to Category 5; and (c) corresponds to Categories 6 and 7. 
A few occupations repoited by our subjects were not included in 
the Goodenough scale These were placed in categories which, ac¬ 
cording to our judgment, conformed to the ideas embodied in the 
Goodenough scale. The home situation data arc taken from the last 
five Items at the top of the cover page of the attitude-interest test 
(ef page 63). Home situation ratings were given in accordance 
with whether subjects indicated the presence of the following m 
the home: (1) a telephone, (2) a daily newspaper, (3) magazines 
taken reg:ularlv, and (4) one or less pcisons per room living at home 
In the high socio-economic category were placed those subjects 
falling in occupation group (f?) who also indicated the presence of 
three or four of the above home situation items In the intci mediate 
category were placed (1) those subjects falling in occupational 
category (^r) who indicated the presence of two or fewci of the 
home situation items, and (2) those subjects of occupational gioup 
(b) who indicated the presence of more than two of the home 
situation items. In the low socio-economic category were placed (1) 
all subjects of occupational gtoup {c) and (2) those subjects of 
occupational group {b) who indicated the presence of Uvo oi fewer 
of the home situation items The frequency distributions for the three 
groups are given in Table 2. 


TABLE 2 

DisTRinuTioM OP Social-Economic Classes 



Post 

Menarcheal 

Premeiiaichcal 

Total 

High 

373 

250 

623 

Intermediaie 

1S5 

119 

304 

Low 


18 

41 

No data 

1 


1 

Total 

5g2 

387 

969 


The socio-economic class frequencies in premcnarcheal and post 
menarcheal subgroups closely approximate those expected upon the 
basis of the distribution m the total gioiip. The computed cJu squaic 
indicates that the obtained deviations from the expected ficqucncies 
would arise by chance in from 80 to 90 cases in 100 In view of this 
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fact we may proceed in our study with the assumption that little or 
no difference exists between the premenarcheal and post menarchcal 
groups WJtli respect to socio-economic status, and that this factor 
need not be taken into account in our further comparisons of these 
groups. 

It IS important, however, to keep in mind the fact tliat our total 
group is not representative of the socio-economic distribution of the 
general population. Over 95 per cent fall into occupational categories 
that are above the level of the semi- and unskilled classes, and all 
are from urban families Because of this fact one must refrain from 
any generalizations concerning the relationship between menarcheal 
status and socio-economic status in general. 

5. G}ade Placement 

The grade placement of the subjects, classified by chionological 
age and menarcheal status, is given in Table 3. The pubescent girls 
are accelerated in comparison with the nonpubescent girls The mean 
acceleration varies from 07 to 50 of a grade and the critical ratios 
of the differences vaiy fiom .83 to 3 07, for the five age groups 
with sufficient numbers for a statistical test The probability that 
five such differences might successively arise from chance is less than 
I in 1000 (5, p 337), Owing to the selection of our subjects, how¬ 
ever, one cannot generalize fiom these data concerning the ielation- 
ship between menarcheal status and giade placement of junior high 
school girls, 

6 hitelhgence Quotients 

The data conceining intelligence were secuied from the records 
on file in the Berkeley schools The tests from which the IQ's were 
determined and the number of cases determined by each are as follows 


Terman Group 

511 

Oti8 Self-Administering 

a 

Kuhlmann-Anderson 

435 

St^ufoid-Binet (1st revision) 

12 


966 


Table 4 gives the distiibutions of IQ^s in the premenarcheal and 
post menarchcal groups It will be noted that the mean IQ of the 
pubescent girls is higher than that of the nonpubescent girls at the 
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five ages wheie there are adequate numbcis for satisfactory tests by 
amounts ranging fiom 5 to 5.0 points The differences are from 
28 to 2 34 tunes then staiidaid criois When the piobabilitics of 
such difieicnccs aie sunim.Ued ovei the five categones (5, p. 337), 
there is a probability of .012 that the five differences might arise 
by chance, This difference is of the same order of magnitude and 
statistical significance as that previously reported by us (11) 

From a consideiation of Tabic 4, it is clear that there has been 
selection foi relatively high intelligence at the young ages, lor rela¬ 
tively low intelligence at the old ages, and for intermediate ability 
at the cential ages This, as was mentioned on page 29, is the in¬ 
evitable consequence of the method of choosing our groups; i.c., 
taking all of the giils in two schools, each of which included but 
three grades Because oui pnmaiy purpose was to study attitudes 
and interests, many of which are closely ielated to the social activities 
of the individuals, we consideied it essential to secure subjects from 
as socially homogeneous a group as possible This could be accom¬ 
plished only at the expense of such selection as is pointed out above, 
for to have secured an unselected sample of gills of the ages in whom 
the piemenarcheal-post menarchcal dichotomy appealed wc should 
have had to secure additional subjects from both the elementary 
grades and the senior high schools This was undesirable because 
their lespective social milieux diffei so greatly fiom that of the jiinioi 
high school. It seemed that our purposes would be served better by 
limiting the study upon the side of comprehensiveness in oidei to 
secure an advantage on the side of control of social activities of the 
groups to which the subjects belonged, 

7. Physical Status 

A study of the physical development of these piemcnaicheal and 
post menarcheal girls shows that when those of the same chrono¬ 
logical ages are compaicd, changes in the relationships between meas¬ 
ures of physique and menarcheal age are found, and that the natuie 
of these changes vanes with chronological age (10). Our own pre¬ 
vious studies show that at all ages the post menarcheal giils are 
taller, on the average, than the piemcnaicheal giils, but that the 
superiority in height gradually diminishes with increasing age and 
finally, as the terminal stage of growth in height is icached, the late 
maturing girls become the taller (1, 10). In the case of weight. 
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chest width, and bi-iliac diameter, the means aie significantly higher 
for post menarcheal than for premenarcheal girls. These diffeiences 
diminish m amounts but persist even at the terminal stages ol fem¬ 
inine growth, 

B. Interest-Attitude Test 
1. The Test 

The test as administered is reproduced in reduced form in the 
appendix of this report In assembling the items for this questionnaire 
we were guided materially by two considerations* 

(a) Preliminary work with the Pressey (6) and the Sullivan 
(12) tests had revealed a considerable gioup of items which differ¬ 
entiated premenarcheal and post menaicheal subjects of the same 
chronological ages fairly satisfactorily (11), These items coiiccincd 
play interests, vocational interests, leading interests, fears, woirics, 
and ideas of right and wiong Picssey and Sullivan had found that 
chronological age groups could be differentiated on the basis of 
responses to these same items. Using the items suggested b}' our 
first study as a point of departure, we added items in those icgions 
of inteiest which appealed most promising Tlicse items were secured 
by searching tinough all of the questionnaiie-type pcisoiiality tests 
we could locate (in 1934) which had proven suitable foi the ages 
we were to use 

(Z>) In addition to following suggestions gamed fiom the pre¬ 
liminary experiment (11), we assembled items bearing upon ccitain 
hypothetical premenaicheal-post menarcheal differences which ap¬ 
peared promising, eg, heterosexual jiiteiests, family adjustments, 
interest in adornment, play activities, vocational choice, etc These 
gioupings of Items will be considered later in discussing the results 
To secure such items other tests were scrutinized, school counsellois 
were interviewed, and gioups of girls in a neighbouring high school 
weic asked by tlieii counsellors for suggestions ^ 

2 Test AdvnnntuiUon 

The children were examined in gioups An cxpeiienccd test ad- 

advice and aid in tins task nc aie especially grateful to Vir^ 

ginia Block, then a Rcscaich Assistant m the Stanford School of Education, 
and Mrs Louise Baikcr of the Redwood City High School 
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mmlstratoc (woman) conducted the test pioRiam with the aid of 
such assistants as she required fiom our testing personnel and fiom 
the staff of the school. 

The childien wcie informed that there was no tunc limit foi the 
test I they were instructed to woi k until all items had been checked 
The seating arrangement was such as to mim‘mi 7 .c the temptation to 
consult with each other oi to answer items as others were answuing 
them. The test administrator emphasized particiilaily the point that 
answers weie to be tabulated only hv people who did not know the 
students personally and that teachers and patents would not liave 
access to the individual blanks The giils were uiged to consult witli 
the assistants, who were stationed in the lOom, if they weie in doubt 
as to what they weie to do or were unceitam as to the meaning of 
any question, Standardised answers or instructions respecting such 
matters were given by the assistants 

On the whole the pupils appeared to cooperate in the desiicd man¬ 
ner A few individuals weie amused by ceitaiii items, and also a 
few were unwilling to check all of the items because they icgaided 
their own Interests and attitudes as highly personal and not subject 
to interiogatlon by an 5 ^onc. How many silently icbcllcd but checked 
the Items anyway we have no way of telling 

3 Analysts of Test Data 

All data were placed upon Hollerith caids which weie classified 
by the age and pubescence status of the subjects. The numbei of 
cases in each group for whom complete test data were secuied is 
shown in Table 1 It was apparent fiom the beginning that the num¬ 
ber of cases in the extreme age groups was insufficient to give rcluiblc 
differentiations between prcmenarcheal and post menaichcal gills 
with respect to fiequency of responses Foi this reason the data of 
age gioup 133-138 months were discarded, and those for age gioups 
139‘144 and 145-150 were combined to foim Gioup I The data 
for age groups 169-174 and 175-180 weie also thrown togcthei to 
form Group V and the three premenaiclieal subjects of age gioup 
181-186 were placed in this latter group Gioups II, III, and IV 
arc, respectively, the same its the tcniaining age gioups given in 
Table 1. 

The mean ages of the prcmenarcheal “icid post 
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TABLE S 

Mc/^n Acts IN Months or Post Menarchkal and Prumenarchcat Girts in 
THE Five Age Categories Used in Item Analysis 

Age category I II III_ IV ^ 

Post menarcheal K7 33 154 20 ICO 20 166 0+ 17+85 

Premenarchefll 146 99 15+05 160 05 165 62 174 82 

in the five age groups are shown m Tabic 5. These means were 
computed fiom the onginal data giving the age to the neaicst month 
At all ages the post menaicheal girls are slightly the oldei, but the 
amounts of the differences, fiom 5 to 15 days, would appeal to be 
quite insignificant foi the functions involved in this study. 

The fiequcncy of occunence of each icsponse^ to each item wa? 
deteimined for each subgioup separately and convcited into a per¬ 
centage of the total of such possible responses The standard errors 
of the difterences in the percentages of premenarcheal and post men¬ 
aicheal girls making each response at each age weie then computed 
for each of the five age gioups separately and the piobabiUtics tliat 
the differences in the per cents were true differences weie determined 
[Kelly (3), Foimulae 40 and 140], For ceitaln purposes it was 
obviously desirable to reduce the five values to a single lalue This 
we have clone by a method proposed by Pearson (5) The »issump- 
tion underlying the application of this method in the present case is 
that if the proportions of the prcmenaicheal and post menaicheal 
gioups making a particular response were, in fact> random samples 
fiom the same population, then the difference in the pioportions 
divided by the standaid eiroi of the difference (cutical ratio) should 
be a random sample tiom the distributions of ^‘Student” The 
procedure for deteimlning the probability that a group of five such 
differences might «*uise by chance on the above hypothesis involves 
the determination of the continuous product of the individual prob¬ 
abilities and reference to a table of probabilities provided by Pcaison 
(5, p 337) For the piesent puipose the normal cuive was used as 
sufficiently tepiesentauve of the curve. In the later presentation 
of these results, the probabilities have been converted into standard 
deviation units 

®We have not earned the questioned (imccrtnin) responses thioijijli this 
step of the analysis, as the frequency of such responses was so \ri 

mo'it cases that the differences were unreliable 
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As a check upon Pearson^s method of combining the data from 
the separate age gioups, and as a check upon the computations, we 
have drawn the data cards of 201 premcnarclieal and 201 post men- 
archcal subjects, matched with respect to chronological ages but 
otherwise landomly selected, and determined the significance of the 
differences in the proportions of the two gioiips making each response. 
The distribution of the numbers of cases at each chronological age 
is shown in Table 6, 


TABLE 6 

Frequency of Subjects at Each Acp for the Matched Groups or 20i 

PREMBNARCIIEAL AND 201 P03T MeNARCIIEAL GiRI S 


Chronological ages 

133- m- 145- 151- 157- 165- 169- J75- 18L 

138 144 150 156 162 168 174 180 186 


Post 


mcnaichcal 

Pre- 

1 

3 

23 

44 

55 

37 

22 

13 

3 

menarcheal 

1 

3 

23 

44 

55 

37 

22 

13 

3 


In the case of certain items, both premenarchcal and post men- 
archeal groups favored a response so overwhelmingly that the per 
cent diftcrences wetc unreliable The data for these lesponses weic 
dropped from further consideration. Our criteria for dropping re¬ 
sponses were as follows (a) in dealing with a single age group, an 
Item was discarded if more than 90 pei cent or less than 10 per cent 
of either the pubescent or the nonpubcscent group checked the response 
in question, (^) in dealing with the combined age gioups a response 
was discarded when in rnore than two of the nine subgioups 90 per 
cent or more, or 10 per cent or less of the subjects endorsed the 
response. 

It will be observed that some of the subtests provide for only 
two possible responses to each item {cf Appendix, pages 62-70). In 
other tests there are three possible responses, t,ej an uncertain, or 
response is included. These unceitain responses have not been 
included in the computations because of their scarcity. Hence, when 
in referring to the responses under considciation wc refer to *^left 
column*’ responses and ‘'right column’* responses wc do not in any 
case indicate the uncertain (?) responses. 
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C. Evidences That DirFERENcns Exist 

Evidence that certain items of the questionnaire differentiated the 
premenaicheal and the post menarchcal groups was the first result 
obtained from the analysis of the data Tliese data, given in terms 
of the critical ratios of the differences in the post menarcheal-pre- 
menarcheal response fiequencies, are shown in the Appendix (pp 
62-70). 

Our next step was to inquire whether the differences obtained 
might be meiely chance differences or whether they were true differ¬ 
ences such as would arise only if the two groups of individuals really 
differed with respect to the functions covered bv the questionnaire. 
Three lines of evidence bearing upon this question will be con¬ 
sidered. 

1. DtsUibution of Cittical Ratios 

The first evidence concerns the foim of the distribution of the 
critical ratios of the diffeiences in the proportions of the post men- 
archeal and premenarcheal groups making each lesponse to each 
Item, t,e.j 

Per cent of post menarcheal _ Per cent of premenarcheal grouji 

group making a given response making the same response 

If the differences were due to randomly operating factnis the 
distribution of critical ratios should approximate the normal fre¬ 
quency curve. 

The data concerned are presented in Tables 7 and 8.^ In these 
tables the percentage distributions of critical ratio fiequencies are 
given for the following subject groupings' (n) the five age groups 
combined; (b) the 201 post xuenaicheat and 201 picmenarchea! sub¬ 
jects equated for age, (t) the five age gioups, individually considered. 
The distribution to be expected if there were no real diffeiences m 
our groups with respect to the functions involved is also given, At 
the bottom of Tables 7 and 8 the constants of the distiibutions aie 
given Chi square computed from the original frequencies before 
conversion to per cents and the probability that the differences be¬ 
tween the obtained and the expected frequencies are true differences 
arc given in the last two horizontal lows of the tabJes. 


*In these arul the following tables the number of rcs.poii 9 cs varies from 
one distribution to another because of the variation in the number of re¬ 
sponses which do not meet the perccntage-fiequcncy criteria for uichision 
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•X' computed from the raw frequencies before conversion to percentages 
**Varieg with N 
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The crucial question upon which these data hear is as follows 
are the obtained cliftcrcnces grcatci th«m those which would he ex¬ 
pected if the pubescent and nonpubcsccnt groups did not differ in the 
frequency of their preferences foi particvilai responses> Inspection 
of the jiciccntage distributions of critical ratio fiequencies for tlic 
five age groups combined indicates that the lavgci critical latios occur 
with greater fiequeiicy and the smaller critical latios with lesser 
fiequency than would be expected if only rtUidom diftcicnees wcie 
opeiating The probability that these divergencies from the theoreti¬ 
cal expectation might be due to chance lias hecii tested in two w.q^s 
with the following icsiilts: (ff) accoiding to the computed chi sqiiaie 
such diftci cnees miglit aiise by chance in less than one in a million 
times in the case of both tiic light and the left column iespouses, 
{b) the obtained standard deviations of critical ratio distributions of 
both the right and the left column icsponscs arc greatci than ex¬ 
pected by an amount approximately eight times their standard eirors 
These icsults, obtained from a consideiation of all age groups com¬ 
bined, are confirmed by the matched gioups of 201 pubescent and 
201 non-pubcsccnt subjects, and by the individual age gioups, I-V 
inclusive. In tlic lattci eases the reliabilities of the deviations of ob¬ 
tained from c>»,pcctcd frequencies aic not as gicat as foi tlic com¬ 
bined age groups, but the directions arc the same, except in the case 
of the left cohimn responses of Age-Group IV. When tlic pioli- 
ability that five diveigencics fiom the expected staridaid deviation 
as great as those occiiiring In the five age gioups might aiise bv 
chance is calculated by Pearsons method (5), we find piobabditics 
of IcbS than ,0003 and 00008 for the left and right column responses 
respectively. 

The other characteiistics of the distributions are not of gieat im¬ 
portance for the present problem. None of the distiibutions aic sig¬ 
nificantly skewed, and the means of the distributions do not differ 
significantly from zcio except m the case of the left hand lesponse 
foi Age-Group V We arc unable to account for this sliift. 

2, Go7tst^(eficy of Diffej eniiation in Tzuo Gtoups of Pi cmeiin) cheat 
and Post Menatcheat GUIs 

TJie second type of data which beat upon the mam pioblem con¬ 
cerns the consistency with which diffeient gioups of pubescent and 
non-pubescent girls can be diffeientinted on the basis of then re- 
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spouses to the same questionnaire items. Data of this soit aie avail¬ 
able m the form of the items of the Presscy and Sullivan tests which 
weie included in the present questionnaire These items were in¬ 
cluded upon the bnsis of the extent to which they difterentiatcd be¬ 

tween 175 post men arch eal and 175 premen arch cal girls in the 
schools of San Jose and Redwood City in the year 1934 (H) The 
location of these items in the present test follows* 

Siibtest I Items, 1, 2, 3, 4, 5, 7, 8, 9, 10, 11, 14, 15, 17, 18 

Suhtesfc II Items, 1, 2, 3, 4, S, 6, 7, 8, 9, 11, 12, 13, 15, 17, 18, 

20, 21, 23, 24, 27, 28, 30, 31, 32, 62 

Subtest V Items, 1, 2, 4, 5, 6, 7, 9, 10, 11, 12, 13, 25, 26, 27, 

28, 29, 35, 36, 37, 38, 39, 41, 42, 43, 44, 45, 

46, 47, 48, 49, 50, 53, 54, 55, 56, 58. 59. 60, 

62, 63, 64, 65, 66, 67, 68, 69, 71, 72, 73, 74, 75 

The question may be laised as to whethei these items cliftcicntiate 
the premetiaicheal and post meiiaicheal gnls of the present study as 
they did m the pievious study In testing this possibility, lesponses 
which aie favored by a gicater piopoition of premenaicheal gnls aie 
designated preinenat cheal respoiiseSf and vice versa We have classified 
the 1 espouses as piemenarcheal or post mcnaicheal as determined by 
the 1934 and the picsent data. These classifications are given in 
Table 9 

TABLE 9 

Left Column Responses 
Pteseiii study 

Piemenarch Post mcnarch 

lesponses responses 

11 18 

X^=22 43 

P=less than 00002 

35 3 

Right Column Responses 
Pjcsetil study 

Premenarcli Post mena rch 

responses lesponses 

3 37 

X='=23.62 

P=less than OOOOi 

Premenarch reap 18 11 


Premenar resp 


1934 data 
Post m resp 


1934 data 

Post m reip 
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The distribution of indicates dearly that the responses differ¬ 
entiate in the same general way on the two occasions nlthougli some 
responses are revcised We have not attempted to measure tlic exact 
extent of this relation inasmuch as the foiin of tlie question was 
changed in certain Instances and the foim of the answer in otlicis 


TABLE 10 


Response 

Item 

Afraid 

Noi afraid 

1 Smothering (IV-+), Suffocating (IV-9), Choking 
{IV-I5) 

if 

u 

2 Fire (IV-8), Flames (lV-23) 

fi 

ff 

3 Going down a dark street (IV-10), Going into a 
dark room (IV-2(i) 

'Woiiy 

Not ^oTry 

4 Death (IV-12), Dying (IV-28) 

Afraid 

Not afraid 

5 Robbers (IV-31), Thieves (IV-24), Burglars (IV- 

13) 

6 Crossing a high bridge (1V'19), Being on a high 

building (IV-56) 

t( 

(t 


(f 

7 Children who start fights (IV-22), Bullies (IV-+5) 

it 

11 

8 Being followed on the street (IV-29), Some man 
chasing you (IV-<i6)s 


ft 

9 Bad dreams (IV-+1), Nightmares (IV-62) 

Yes 

No ? 

10, Do you feel awkward? (VI-54) 

Can you handle yourself well in walking and 
running? (VI-13). 

« 

If u 

11, Do you cry easily? (VI-17), 

Do you sometimes cry even when you try hard 
not to? (VMS) 

tt 

ft ti 

12 Are yon allowed to use rouge and powder as much 
as you choose? (VI-27) 

Are you allowed to tint your fingernails as much 
as you choose? (VI-33) 


t* it 

13 Do yon think boys are more capable school leaders 
than girls (VI-56) 

Should boys usually have the chief offices in school 
organizations? (VI-62), 

IS ( 


14 Have yoo secret ambitions and desires you seldom 
talk about? (VI-67). 

Do you imagine lots of things you never tell any¬ 
one? (Vl-76) 

Do you have quite a few secrets you do not wish 
adults to know of? (VI-66) 

) Have dates with boys,,, , or ( ) Go to girl’s party? (V-17) 

( 

) Go to a party with a girl fiiend or ( ) Go to a party with a boy 

friend ^V-2+^ 

Like 

Dislike ? 

16 Run a day nursery (111-4) 

Care for small children (11-57) 

ti 

u tt 

17, Go to animal zoos (11-47) 

Go to a pet show (H-74) 


t( it 

18 Visit art galleries (11-45) 

Visit museums (11-46) 
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3 Oonshienc}^ of Responses to Items haDinff a Simtlar Meaning 

The third soit of evidence as to the leality of the differences in 
the way premenarcheal and post menaicheal girls respond to the 
questionnaiie items is the consistency with which responses of ap¬ 
proximately the same meaning differentiate between the picnrcn- 
archeal and post menarcheal girls. The items in Table 10 have been 
selected as having the most similar meanings. Siibtest and item 
numbeis are indicated in the parentheses 

Of the foregoing items with similar meanings there aic 16 pairs 
for which the percentage frequency ciiteiia adopted by us (cf, p. 40) 
were met by the premenarcheal gioup In the case of 12 of these 
pans of items (75%) the premenarcheal group favored® the responses 
that had the same meaning in the case of both items of each pan 
There were 18 pairs of items for which the percentage fiequencv 
ciiteria were met by the post menaicheal gioup In the case of 15 
of these pairs (83%), the post menaicheal group favoied responses 
having the same meaning in the case of both items of each pan 
These data indicate that there is a fail degree of consistency in the 
responses of our groups to items having similar or identical connota- 
tions This tendency is to be expected, of course, if the childlen aie 
seriously considering each item and answering it according to the way 
it appeals to them 

D Nature of the Differentiating Items 

While making up this questionnaiie we had to use tentative hypoth¬ 
eses concerning regions oi zones of inlercsts and attitudes wliciein 
premenarcheabpost menarcheal difteiences weie likely to exist. With 
these in mind, items weie formulated oi weie selected fiom the 
available test or questionnaire souiccs to tap these zones of interests 
and attitudes, For a consideration of the meanings of tlie diftei- 
entiating responses, these items have been re-assembled and placed 
undei the categoiical headings used while making up the test 

Natuially, any analysis based upon meaningful groupings of items 
IS highly subjective because of a necessary degree of judgment one 
must cxeicise in deciding what items should be included in a given 


In this and the^analyses that follow, the term favored is used to dcsi^nntc 
the responses which are m/ide by a greater proportion of the group 
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group and how the possible responses to the items should be inter' 
prcted In the analysis which follows, we have tncd, as far as 
possible, to avoid serious enois by taking only items whose responses 
seemed classifiable without equivocation. It is true, of couise, that 
none of tlie items arc indicative for a single region of jnteicst cx- 


TABLE 11 


Item 6 
“ 12 

Wiong 

4t 

Subtest I 

Not wroiig^ ? Go to dances 

“ “ Indulge in petting or 

necking 

Item 51 

Like'*' 

Dislike 

? 

Subte&t II 

Read romantic stones 


“ 62 

K f# 


ff 

Flirt 


“ 64 

41 * 

u 

(f 

Go with a boy to a party 

01 a dance 

“ 73 

(1 » 

ft 

t( 

Attend formal dances 


Item 49. 

tt * 

ff 

It 

Subtest III 

Be a housewife 



Subtest V 

hem IS ( ) attend a play , , or (*) go to n dance? 

17 (* ) have dates with boys or ( ) go to n gjfJ's pnriv? 

“21 ( ) tell and listen to stones .or go to dance? 

“ 24 ( ) go to a party with a girl or (^) go to a pnity with a 

friend , . boy friend? 

" 36 ( ) a candy factoiy or C") soldiers marching? 

' 40. ) a Hindu Prince .or ( ) a beautiful doll? 

“ 42 ( ) a bakery window or (♦) boys in uniform? 

“ 48, ( ) roller skating , or ('*) a dancing paity? 

“ 49 ( ) playing circus , or (^) the boys you have met? 

'* 50 ( ) many boy friends , oi. (*) one steady boy friend? 

Subtest VI 


Item 

14 

Ves* 

No 

? 

Do you find it easy to make friends with boys? 

if 

32 

ff 


tf 

Do you get to dance as much as you like to? 

Is there a. particular boy you would like to have 
for a friend? 

rf 

46 

H « 

<r 

rc 

If 

S3, 

ff « 

If 

ff 

Do your parents or teachcis say yon are too 
much interested in boys? 

ff 

56 

u » 

t« 

ft 

Do you think that boys arc more capable school 
leaders than girls? 

ff 

60. 

ft ■* 

ff 

f( 

Do you hate to meet a group of boys that you 
don*t know very well? 

if 

62 

ft « 

rc 

ff 

Should boys usually have the chief oflicea In school 
organi.<sntions? 

ri 

71 

ff * 

ff 

<( 

Would you like to have more boy friends? 

ft 

78 

ft 

tt Df 

<r 

Would you like it bettei if boys and giils went 
to separate schools? 

ff 

86 

r* « 

t\ 

ft 

Do your parents bother you by teasing you about 
your boy friends? 
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clusively; 2 t k a matter of classif)^ing tlie items into catcgoiies indica¬ 
tive of the dominant interest expressed by the lesponse. Naturally 
It is to be regretted that some zones of interest have so few items 
tliat trends of dififeicntiation can be indicated only in a very tenta¬ 
tive way 

1, The items of Table 11 aie grouped undei the heading “hetero¬ 
sexual interests and attitudes ” An asterisk indicates the heterosexual 
response. 

As stated above, the responses to the foiegoing items have been 
rated as to their significance with respect to heterosexual interests, 
Thus for Item 6, Subtest I, “go to dances,” the response “not wrong” 
was rated as indicating more heterosexual interest than “wrong,” 
For Item 12, Subtest I, "indulge in petting or necking,” the response 
^^not wrong’’ was rated as indicative of strongei heterosexual interest 
than “wrong ” 

Of the responses for which the percentage frequencies were ade¬ 
quate to meet our cnteiion there were 21 that were rated as indi¬ 
cating gieatci heterosexual inteicst Nineteen of these were favored 
by a greater proportion of the post menaichcal than of the pre- 
menarchcal groups Of the 20 responses indicating less hcteiosexual 
interest, 18 were favored by a greater proportion of the premen- 
aicheat girls These results suggest rather strongly that post mcn- 
archcal giils favor responses indicative of the strongei heterosexual 
interest. 

2 The items of Table 12 are grouped under the heading “family 
adjustments” The asterisk indicates the response denoting adjust¬ 
ment, those not marked presumably indicate fiiction in the family 
situation. 

For 35 of the foregoing items tJic per cent frequencies were ade¬ 
quate foi further consideration Eighteen of the responses denoting 
adjustments were chosen in gieater proportion by tlie premenarcJical 
girls, 17 were chosen m greater proportion by the post mcnarcheal 
gills This result was somewhat surprising and lan counter to our 
a prion judgment concerning this zone of attitudes and interests. 
Certainly the above data give no support to the hypothesis that post 
menarcheal girls give more evidence of open revolt from parental 
discipline and home icstiictions than premenaiclical girls 

3. The Items of Tabic 13 were grouped under “adornment and 
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TABLE 12 
Subtcflt VI 


Item 

16 

Yea* 

No 

? 

Doc 3 your mother undcistand you well enough 
that you feel like talking over your problems 
with her? 

ir 

20 

t( 

ft ft 

If 

Do you frctiueiuly disagree with grownups about 
what you should eat? 

tt 

21 

f» • 

ff 

ft 

Do your folks let you stay out at night as late 
as you would like? 

tt 

22 

ft 

ft ft 

If 

Do you usually have to go to bed earlier than 
you like? 

tt 

23, 

rt • 

ft 

tf 

Do you get to wear high heeled shoes as often 
as you wish? 

H 

24 

tt ft 

tf 

ft 

Do you have as many party or evening dresses 
as yon think you need? 

H 

26 

(t 

ff ft 

ff 

Do you have to do more housework than you 
would like? 

a 

27 

ft * 

ff 

ff 

Are you allowed to use rouge and powder as 
much as you choose? 

tt 

22 

»< ^ 

ff 

ft 

Do your folks let you decide how to wear your 
hair? 

ft 

29, 

u * 

If 

ff 

Are you allowed lo have as many dates with 
boys as you would like? 

<{ 

30 

ff 

ff ft 

tf 

Do grownups object to your having boy friends? 

(C 

31. 

•< f 

(I 

ft 

Are you allowed to choose your own girl friends ? 

(I 

32 

<( ft 

ff 

ff 

Do you get to dance as much as you like to? 

(C 

33 

fi ft 

ft 

tf 

Are you allowed to tint your finger nails just as 
you choose? 

ri 

34 

ft 

fi 

ft 

Aie you allowed to go to as many parties as you 
want to go to? 

« 

35 

ft 

it ft 

ft 

Do you ever want to wear dresses which grown¬ 
ups think are too extietne? 

(( 

47 

tt 

ff ft 

ff 

Do your pateiua scum to think you arc a lot of 
trouble? 

u 

49. 

it 

if ft 

tf 

Do you think your parents are too strict with you? 

It 

50 

tt 

ff ft 

ft 

Do you ever have trouble with your parents be¬ 
cause you want to smoke? 

K 

57, 

tt 

ft ft 

tt 

Would yon like to go away from home to a 
boarding school? 

U 

61 

If 

tt ft 

It 

Is youi life so humdrum or sad that you would 
like to get away where things are more inter¬ 
esting and exciting? 

ft 

63 

tt ft 

ff 

ft 

Should girls of your age always obey their par¬ 
ents ? 

It 

64. 

« ft 

ff 

ff 

Are you satisfied with the amount of spending 
money given you? 

ff 

65, 

ft 

ft 1 

fi 

' Do you conceal lots of your worries and troubles 
from your folks? 

tf 

66 

ft 

f< ft 

fi 

' Have you quite a few secrets that you do not 
wish adults to know of? 
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TABLE 12 (Contmiiecl) 


Item 

73 

Yes 

No* 

? 

Do you sojnetimes feel that >oii aje a burden to 
your family? 


75 

Cf 

K M 

Cf 

Do you wish you had more freedom? 

(I 

81 

ft # 

ff 

if 

Aie you usually allowed to choose your own 
clothes when buying? 

(( 

82 

ti •* 

ri 

ff 

Are you allowed to go iiding with boys m 
day time when you wish? 

n 

85 

n 

fi m 

ft 

Do you hate to tell your parents of troubles you 
have had with other girls or with your teachers 
for fear they will interfere and make a fuss? 

({ 

8+. 

(f « 

ft 

Cf 

Are you frequently told to wash your hands or 
clean your Anger nails? 

(t 

85 

f( 

ff ft 

If 

Do your parents find fault with your table man¬ 
ners quite often? 

(t 

36 

ff 

ff ft 

rr 

Do youi parents bother you by teasing you about 
your boy friends? 

r; 

11 

ff 

n ft 

ff 

Do youi parents embarasa you by bragging about 
you to other people? 

<1 

88 

ff * 

ff 

ff 

Are you allowed to use your spending money as 
you wish? 

<1 

89 

ff 

t\ ft 

Cf 

Do your parents insist on taking you to parties, 
movies, etc, when you would rather go alone 
or with your friends? 

ft 

90 

(f 

» ft 

ff 

Do \oui parents or teachers object to the things 
you like to read? 

it 

91 

ff 

ff ft 

ff 

Do your folks think you don’t spend enough 
of your free time at home? 

fi 

93. 

(f 

ff ft 

ff 

Do your folks wony coo much about your over¬ 
doing or hurting your health? 

(f 

94 

ff 

ft ft 

if 

Does It bother you if youi paieiits want to know 
every single thing that happens at the pat lies 
you attend? 

If 

95 

If 

‘f « 

ff 

Do your folks frequently object to the way you 
wear your clothes ? 


display of pci sonAn asterisk marks the response indicating inter¬ 
est in adornment oi display 

The responses to the foregoing items hare been rated as indicating 
g) eater or le$s inteiest in adornment and bodily display, Twenty- 
four of the above responses denoting gicaler inteiest had per cent 
frequencies that met our ciiteiion Of these, 18 were favoied by a 
greater pioportion of the post mcnaicheal girls than of the piemen- 
archcai giiis The data inclic.iting less interest aie exactly the con- 
veise of tlie foiegoing In this zone of inteiest, oiii woikmg hypoth¬ 
esis that post mcnaicheal girls would have a stiongei inteiest in 
adornment and display of peison has leceivcd relatively strong 
support. 
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TABLE n 


Subtest n 


Item 

« 

r< 

69 

71 

73 

Like’' 

jr# 

« ^ 

Dislike ? 

Cl ri 

(I 11 

Use cosmetics (rouge, powder, lipstick) 

Go to a fancy dress party 

Attend fonnal dances 





Subtest III 

Item 

3 

Likc» 

Dislike 

Be a mixci of perfumes 

tt 

S. 

« 

(1 If 

Do aesthetic (artistic) dancing 

it 

6, 

it If 

U it 

Be ft model or mannikin in fashion shows 

if 

14, 

it * 

11 11 

Design jewelry 

(r 

17 

it yf, 

a i( 

Sell cosmetics (powdci, rouge, pcifume, etc) 

([ 

18 

/K « 

ti tt 

Operate a beauty parloi 

fr 

19 

it « 

cr Cl 

Design line gowns 

(( 

23 

it » 

11 ir 

Sell Misses’ clothes 

(t 

28 

It ^ 

It If 

Design and make hats 

it 

H 

it « 

It 11 

Be a circus pcrfoimer 

« 

55. 

it « 

rr If 

Be an aitist’a model 


62 

it a 

If If 

Be a bathing beauty 

u 

63. 

a <t» 

If ff 

Be a clioius girl 





Subtest IV 

Item 6 Worry* Not worry ? Personal appearance 





Suhtest V 

Item 3 

(*) 

make silk underwear , or ( ) have atorics read to you 

<r 

9, 

(*) 

do hair dressing or ( ) play circus? 


IS 

{) 

play with a 

pet kitten .oi (*) do folk dancing? 


3S. 

(*) 

a fancy dress ball or ( ) a baby nursery? 

u 

70, 

() 

a box of paints or (*) a party dress? 

It 

74, 

(*) 

Some pnity 

handkcichiefs or ( ) lots of ice cream? 





Subtest VI 

Item 8+. 

Yes 

No'*^ ? Arc you frequently told to wash your hands or 





cleon your finger nails? 

It 

85 

r< 

* ? Do your parents find fault with your tabic man- 


ners quite often? 


4 Items conceining games and activities of varying degrees of 
strenuousness aie given in Table 14 The asteiisk indicates the 
more strenuous response 

Again we have reported only those leponses for which tlie pei cent 
frequencies are adequate Of the 22 responses indicating gieatei 
interest in the more strenuous activities, 19 aic favoicd by a grcatei 
proportion of the piemcnaicheal than of the post menarchcal gioup 
Of the 21 responses indicating less mteiest in sticnuoiis «activlties, 
19 wcie favored by a gieatei piopoition of the post mcnaicheal than 
of the premenaicheal gioup These results strongly support the view 
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TABLE 14 






Subtest 11 


Item 

2 

Ljke* BisJikc 

? 

PJny on a tceicr-tottcj 


it 

4 

<( « (1 

ft 

Play Drop the Ilandkeichief 


u 

6 

« 44 $ 

II 

Just loaf and be lazy 


ft 

10 

tf « it 

ti 

Play basketball 


« 

12 

t( it u 

tf 

Play Follow the Leader 


ff 

15 

it a i^ 

tf 

Play Pussy Wants a Corner 


tf 

17 

ft m it 

If 

Play in the gym on the bars, iings, 

etc 

it 

18 

ft 44 (t 

ff 

Hop and skip, oi Hippity-hop 


it 

26 

It at it 

f( 

Swing 


(r 

30 

tt « it 

ff 

Jump lope 


if 

34 

4i 4f 

ff 

Play Hide and Seek 


ft 

35 

ft « ft 

ff 

Just run and romp 


ft 

39 

it * f< 

ff 

Play golf 


it 

40 

ft {<( <4 

ff 

Ride horseback 


tt 

55 

14 tf 

ft 

Be on an athletic team 


it 

59 

ft « ft 

ft 

Climb cliffs 






Subtest III 


Item 

5 

Like* Dislike 

? 

Do aesthetic (oitistic) dancing 


a 

8. 

ff ^ tt 

a 

Conduct gym classes 


ti 

20 

it « ft 

fi 

Be a playground director 


ti 

54 

ft ^ it 

ff 

Be a circus performei 


<\ 

65 

*4 # ,44 

fi 

Be a lifeguard at a pool or bench 






Subtest V 


Item 

6 

(*) play Ilop-Scotch oi ( ) hear the band 

play? 

41 

14 

( ) diive an 

AUtO 

, or (*) loHei skate? 


44 

18 

( ) play with 

a pet kitten oi (‘^) do folk dancing? 

f4 

30 

('<*) n playgiound 

director or ( ) n maga/ine writer? 


that with the onset of puberty tlieie is a change in interest with 
lespect to the expenditure of eneigy in stienuous exeiciscs 

5 Items denoting feais, woiiieS; and anxieties conceining possi¬ 
ble injiny oi assault upon self or meinbeis of family are given in 
Tabic 15 

The foregoing responses were lated as indicating moic oi less 
feai, worry, oi anxiety. In the case of 24 responses indicating moic 
feai, woiiy, oi anxiety, 16 were given by a gieatci piopoitinn of 
the premenarcheal gills. Of the 28 lesponses indicating less fear 
or 18 weie made bv a gieater proportion of the post mcn- 

aichcal girls These data indicate a veiy slight tendency foi tlic 
piemenaicheal girls to Indicate fears, worries, and anxiety iespouses 
moie frequently than post mciiaichcal girls. 

6 Items concerning feais and woriies about health, death, and 
morbid subjects, are given in Table 16 
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TABLE 15 


Subiest IV 


Item 

1. 

Afraid 

Nnt afraid 

? 

Collisions 

It 

2, 

a 

K 

If 

Murder 

([ 

3 

t( 

It 

II 

Poison 

(f 

4 

It 

tt 

If 

Smothering 

ii 

8, 

It 

it 

fi 

Fire 

tt 

9 

it 

it 

If 

Sudocating 

t( 

10. 

tl 

it 

fi 

Going down a dark street 

It 

13 

it 

tt 

(f 

Buiglars 

it 

14. 

tl 

It 

(1 

Being alone in the house at night 

H 

15 

II 

it 

ff 

Choking 

U 

18 

tl 

it 

fi 

Guns 

ri 

22. 

u 

II 

ff 

Children who start fights 


23 

It 

If 

<f 

Flames 

11 

24 

» 


« 

Thieves 

H 

26. 

It 

It 

If 

Going into a dark room 

(( 

29 

It 

It 

ff 

Being followed on the street 

u 

30 

It 

it 

II 

Cyclones or tornadoes 

It 

31. 

It 

It 

u 

Robbers 

it 

43 

tl 

ii 

tl 

Dogs 

tl 

44 

tl 

a 

ff 

Playing rough games 

11 

45 

« 

ti 

fi 

Bulhes 

u 

50 

if 

tl 

ri 

Thunder and lightning 

ft 

51. 

It 

If 

If 

Lea cm tig to swim 

11 

55 

11 

If 

If 

Kidnappers 

II 

58 

u 

If 

fi 

Diunken men 

it 

60 

It 

f( 

(f 

Spiders 

It 

63 

ft 

ff 

ff 

An auto slowing down wheie you're 






walking at night 

tl 

64. 

II 

ff 

ff 

Leaving your window open at night 

H 

66. 

tf 

If 

ft 

Some man chasing you 

it 

69 

Worry 

Not woiry 

ff 

Being ptinishcd 


Subtest VI 

Item S, Yes No ? Do you often worry about things that might happen 
to you or your family? 


The responses to items in this group were rated accoiding to their 
indication of more or less fear oi woriy. Of the 9 responses indicat¬ 
ing more fear or worry, 4 were favored by a gi eater propoitiori of 
the prcmenarcheal giils. Of the 10 responses indicating less fear and 
worry, 6 were favored by a greatei pioportion of the piemcnaiclieal 
girls In this case there is no indication of a significant diffcience in 
the type of response favoied by the post and by the pi emenarclical 
girls of this study. 

7. All items concerning fears, woriies, and anxieties may be 
combined Of the SO responses winch give an indication of ida¬ 
tively more fear, worry, oi anxiety 30 are piefeircd by a greater pro- 
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poition of the premenfiicheal gnls Of the 61 responses indicating 
relatively less fear, worry, or anxiety 39 are favored by a greater 
proportion of the post menarcheal girls. Here we find a vciy slight 
tendency for the premenarcheal girls to indicate more fears than the 
post menarcheal girls 

8 Theie are five items (Table 17) which refer to imaginative 
or secretive activities. An astciisk indicates the moie imaginative or 
secretive response 

In all of the foregoing instances a gi eater propoition of the post 
menarcheal girls indicate that they engage in or are interested in 
imaginative day dreaming activities. It is regrettable that more 
Items of this tvpe were not used in the test batteiy. 


TABLE U 






Subteat IV 

Item 

11 

Afraid 

Not afraid 

? Tuberculosis 

(( 

12 


If 

‘ Death 

(i 

16 

(1 

it 

' Health examinations 

(( 

21. 

Wony 

Not worry 

? Feebleness 

tt 

28 

ti 

f< 

* Dying 

it 

38. 

u 

ti 

Dieting 

» 

49 

fi 

ft 

Going insane 

it 

57 

tt 

ft 1 

" Going blind 

it 

59 

ti 

If 

" Going deaf 

(f 

65, 

If 

if 1 

Thinking someone in your family might 





die 

tf 

67 

Afraid 

Not afraid 

? Operations 

Item 72, 

Yes N 

Subteat VI 

0 ? Are you sometimes worried about your health? 


TABLE 17 


Subtest II 


Item 

14, 

Like* 

Dislike 

? Just imagine things, day dream 






Subtest VI 

Item 66 

Yes* 

No 

? 

Have you quite a few secrets that you do not 
wish adults to know of? 

ff 

67, 

ti « 

If 

fc 

Have you secret ambitions and desires that you 
seldom talk about? 

ft 

76 

tr * 

ft 

ft 

Do you imagine lots of things that you never tell 
anyone? 


79 

If 1^ 

It 

If 

Do you sometimes pretend that you know things, 
so that people won't think you are very young 
and innocent? 
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E Interest Maturity 

The items oi the Piesscy and Sullivan tests whicli were included 
in the picbcnt questionnaire were staiidaidlzcd by thcii authois in 
terms of the incieasing oi decicasing piopoition of children who 
made each response with increasing chronological age A mature 
response is one which unifoinily inci eases m frequency with the 
incieasing chronological age of childicn> and vice versa With the 
aid of this infoimation wc have made up the following tables which 
show the 1 elation between matuie and immature responses on the 
basis of Presscy^s and Sullivan's findings, and the fieqiiency with 
which tile i espouses were favored by premenarcheal and post men- 
aicheal giils in the present study. In these tables the heading, '^Re¬ 
sponse favored bv post mcnarcheal,*' means that a greatei propoi- 
tlon of the post menarchcal guls in comparison with the piemen- 
archeal girls made the lesponsc in question. The items fiom winch 
these data arc derived are identified on page 47. 

It will be seen that there is a veiy cleai tendency for the lesponses 
preferred by the chionologically mature, according to the Piessey and 
Sullivan latings, to be prefened also by post mcnaichcal individuals. 
This point is striking in view of the fact that the post menarcheal 
and the premenarclieal subjects compared aie of identical chiono- 
logical ages. 

These data confirm those leported by \is previously (11) m indi¬ 
cating that the interests of post menarcheal guls are more similar to 
the inteicsts of relatively older guls than aie the interests of pre- 
menarcheal girls of the same chronological age. 

TABLE 18 

Right Column Responses 

Response favored by 
Post menaicheal Premcnarcheal 

Response 

favored by Oldei 3S 3 51 

Younger 10 18 P=.000004 

Left Column Responses 

Response favored by 
Po^t menarcheal Prcmcnaicheal 

Response 

favored by Older 17 11 X“=19 27 

Younger 4 3S P=,00007 
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F Limitations and Critical Comments 

In the appiopuate places we have lepeatedly directed attention to 
the fact that our djstubutions aic not complete witJ) lespect to the 
chronological ages herein considered. Selective factois associated 
with grade placement of the accelerated and the letarded children of 
the communitv made it impracticable foi us to test all childicn of the 
ages chosen. To have done that would have necessitated testing some 
children in the elementaly grades and some m the senior high schools 
where the social nulieu would have been quite different from tliat 
existing for the junior high school gioup Because of the selective 
factors that have opeiated, oui data cannot be generalised without 
due consideiation of these limitations. 

We should not claim that the foregoing lesults aie free fiom tl)c 
many limitations of the questionnaire type of inventories that aie 
widely used now-a-daj^s in personality and behavior studies It is 
quite possible that our lesults suffer from discrepancies between 
veibal jcports to items of the questionnaire and what an individuals 
oveit behavior would be in concrete life situations Discrepancies of 
tliivS kind could aiise fiom several causes, for evamplc, (a) fiom 
concealment oi distortion of tiue replies, (i>) from the fact tliat im¬ 
pulses to action may not be consciously lecognizecl, (c) because im¬ 
pulses may be too vague to be identified with a particular, specific 
Item of the questionnaiie, (rf) because impulses may not be identified 
verbally in the same mannei by adolescent giils as by the men and 
%\omen who made up the tests (wlien this is the case icsponses may 
be wiongly inteipieted), and (e) because the questionnaire may fail 
to repeat the substance of items with sufficient fieqiicncy to insuic 
obtaining reliable indications of the subject^s ical attitudes and in- 
teiests 

Despite these possible limitations, we think that some sucli ap¬ 
proach as hcicin made is a legitimate preliminary mode of inquiry. 
It seems woith while at the outset to accept the tentative liypotliesis 
that, in the mam, lesponses to items of a questionnaiie are sufficiently 
indicative of oveit bchavioi in life situations to reveal many of the 
geneial zones of attitudes and intcicsts in which diftcrenccs between 
special groups, foi example, of piemenaichcal and post mcnarclical 
girls, are wont to he. Ultimately, howevei, these diflfeicnccs should 
be validated by systematic field studies of overt behavior If latci 
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experimental data reveal disciepaiicies between responses to items of 
our questionnaire and overt behavior in life situations, these discrep¬ 
ancies themselves may be just as interesting and as significant for 
certain aspects of adolescent psychology as the fact of similarities 
between the two. 

Regrettably, the methods employed in this study are not instructive 
as to what causal factors brought about the differences m responses 
by our premenarcheal and post menarcheal groups. It is generally 
known that certain physical changes associated with the mcnarche 
are to be accounted for in teims of specific tissue responsiveness to 
hormones of the anterior lobe of the pituitary and to hormones from 
the gonads, Perhaps certain behavioral changes as manifested m 
interests and attitudes also can be accredited to hormones from one 
or both of these glands In this connection, however, one must not 
overlook or underestimate the importance of extrinsic factors, par¬ 
ticularly those of an ideational type which undoubtedly would play 
a more potent role in man than in lower animals lacking man's cul¬ 
tural background. It is not unlikely that self-evident changes m 
adolescent physique (accelerated growth, enlargement of the accessory 
sexual organs, hirsuites, etc ) and the onset of the menses give rise 
in the adolescent to new interests, new aspirations, and new concep¬ 
tion of freedom and restrictions imposed by society on persons who 
have passed that milestone in development which in all ages has 
separated the child from the young adult Finally, there may be 
differences in the social stimulation directed by adults to post men- 
archeal and premenarcheal girls If so, these social pressures could 
account for new types of inteiests, attitudes, or other mental residuals 
that show up in adolescent responses to items of a questionnaire, 
The aim of the present study did not include an investigation of 
the practical significance of differences in attitudes and interests of 
groups of premenarcheal and post menarcheal giils In this connec¬ 
tion, however, it is appropriate to recall that there was alwavs a 
great amount of overlapping of the responses of the premenarcheal 
and the post menarcheal groups to individual items Ceitainly inter¬ 
ests and attitudes as tapped by our questionnaire differentiate the 
post menarcheal and premenarcheal groups much less strikingly than 
do anthropometric measures during these adolescent years (10) 
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G Summary and Conclusions 

Three kinds of evidence aie presented m this report which indi¬ 
cate that premcnarclieal and post menarclieal girls of the SvTmc chron¬ 
ological ages and social status respond diffcrcntLy to tlic items of an 
attitude-inteiest questionnaire with which they were tested 

1. Relatively large differences in the proportions of premen- 
archeal and post menarcheal girls making particular responses occur 
with greater fi equency than would be expected if the groups were, in 
fact^ random selections from the same populations 

2 Items which differentiated between prcmcnarcheal and post 
menarclieal girls in a previous investigation with entirely different 
subjects differentiated, with but few exceptions, in the same way in 
the present study. 

3 Clusters of items having similar meanings tended to differ¬ 
entiate between premcnaicheal and post menarcheal girls in the same 
way. 

The following statements concerning the meanings of the obtained 
differences in responses by the premenarcheal and post menarclieal 
groups seem to be warranted. 

1, Pobt menarcheal guls favor the chionologicall) ^^mature’* re¬ 
sponse more frequently than premenarcheal girls; te^ greatei pro¬ 
portions of similar age-groups of post menarcheal than of premen¬ 
archeal gills give responses that aie favoied by increasing proportions 
of girls who are chionologlcally older 

2 A greater pioportion of post menaicheal than of premenarcheal 
girls of similar chronological ages favor responses indicating heter¬ 
osexual interests 

3 A greater proportion of post menaicheal than premenarcheal 
girls of the same chronological ages give responses Indicating interest 
m adornment or in display of person 

4 A greater pioportion of post menarcheal than of premenarcheal 
girls of the same chronological ages give lesponses indicating dis¬ 
interest in participation in. games and activities rcquiiing vigorous 
or strenuous activitj'. 

5. A greater propoition of the post menarcheal giils indicate that 
they engage in or are interested in imaginative or dav chearning 
activities. 

6. The evidence is against the hypothesis that post menaicheal 
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and prctncnarclieal gills differ in the extent to wliicli tliey leport the 
presence of family frictions oi of icvolt agdiiist family (liscii)linc 

H. Apppndix 

Upon the following pages is a reduced facsimile icproiluction of 
the /llliliuh-hileiesl Questknime On many of the items aie 
recorded the ciitical ratios of the diffeienccs in the post nienaichcal- 
prcmenarclieal response ficqucncies (c/ p 39).® Those lesponses for 
winch no ciitical latios are given failed to meet the criterion adopted 
for inclusion in these computations (c/. p 40) A plus sign before 
the critical ratio indicates that a grcatci pioportion of the post men' 
arclieal than of the premenarclieal group favoied the iespouse A 
minus sign signifies the opposite of this. Of couisc, the numbers 
wiittcn on the items wcie not on the test foims submitted to the 
subjects, 

®'fhe critical ratios given aie taken fiom tlie grouped data Thus + 0 
indicates the value falls between 0 and + 249, etc 
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AniTUDE-INTEREST QUESTIONNAIRE 

TJAJfp_•'CHO >1.__ 

Aflt_DATE OF rtlRTil_mOF_ 

FATHER'S OCCUPATKH_IS HE FDTiOiED l.crr-- 

VQTIIFR'S OCCUPATION IP SHf IS A 'AO? EARifER-- 

IX) /OU DAVE A TFUPHO*)!-'’_DO YOU TAKI A DiJL/ PAPHf"’_ 

HOTITITf mGA/,lllF3 ARL TArEI* III YOUR IIO'IE? (Check rlEht answer) 

None_ 1 OP 2 _ 3 op mono - 

iscr; MANY PEOPLE LIVE 111 rOUR HONE'?_ 

HOT llAtlY ROOMS APE TIIERF 111 YOUR 110’2’_ 

PURPOSE 

NobpIy evspy girl ot your age boglna to nonior what aha waata to Ro when she grows 
vp She must decide whether to go to oollege and for what life work to prcpoiro 
In order to help girla deolde such thlngsj one haa to hnoir a great deal about 
their liVoa and dloUkoBj their fenpo and worries, whet t lOy think la right and 
wrong, etc. You are asked to aid us In obtaining this sorb of Information, If 
you will anawer tho queatlonB in this blank thought fully and honoatly, It will bfl 
ppsslblo for advlaoPB, teachers, and paronls to ha of mors help to girls in theao 
nattorfl Ho one who knoirs you (toaohora, paronts, eto,) will seo your paper, ao do 
nob hesiUte to answer tho quoatlons exact!/ as you think or feel 

PARr I 

V/IIAT THINGS DO ^OU Tillllh ARE V.HOilC? 

Here is a list of things that sone people think arc nienr 
Reed through this list If you think a thing la wrong to do, 
place a check (v') heforo MOllG If you do not think It la 
wrong, place n cheek before HOT y/RONC If /ou arc not cure, 
place a ohoofc before Y Xus^ park as you tnink yourself, ro 
member that Bcme people think one thlngTa wrong, and somo 
thlpk onother thing Is wrong 


Kere is an example showing hew to chock tho ite’aB 


J Wrong 

Hot wrong 

? 

Slapping haty brother 

Wrong 

v/Not wrong 

? 

Rofldlrg a retrspapor 


Now ohook 80 SB to show whother you think It la wrong or U 
nob wrong to do the following_ 


1 



■ 

Telk bnok 

s 



' ? 

Indulge In pettinj; 
or nocHn.' 

2 


•fl^JASkong 


Smoke 

IS 


. JIcLiyong 


Do afraid 

3 

JQ'OdL 


■ 

Get BngJ7 

fS 

lYPflrtff 

hot wrong 

? 

PJay hooKoy 

4 



■ 

Spend money 

m 


HWITKIVffl 

■a 

Quarrel 

_5 

mrm 


B 

Peddle 

m 



B 

Go to war 


horror 

Not wrang 

■ 

Go to dances 

ES 



B 

LrumbK 

¥ 

’Arong 

Not wrong 

n 

Joke 

EH 



B 

Uae along 


+ &ong 

irrong 

r 

Do fussy (finicky) 

in 



B 

Snipe fruit iroj’ 

_9 

-iffing 

llolShrong 

? 

Pawn JOTfelry 

■ 

■ 

Olch&rdfl 


\lrong 

Not wrong 

? 

Play curds 



4Jfl3,^ong 

■ 

Slay out lali at n'r'it 

ii 


■Hl8:,Q'ong 

? 

Do divorced 

ra 




Eoi lota nf ^.nndy 


Fpd of ONE Go to luxt^ 


Pr«p«rBd by Colvin P SLora sod Ro(er 0 Darker, 
0»P»rr»’-t c*’ StanFff''d U’J'rarolty 

for Bbullei on Bdolaoconrs 


Print*! nly fjr 
axpirlMinCii 
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mi 11 

WiAT il!j;'!.S .rOULD VOU DO K)R m>’> 

Sene firls hk to dfl one thing ani sore nnollmr Ihinn 
»-Vyi iVjf Yi\.*h lo ft fiool **rc Here la a Hot oC 
to Jo just for the fun of it An yvj reoJ down thao lUl, 
naVc a chi-Cf VI t of ore Uo ItKE vf jcm w"uU H’ift fun 
■loin, the IhJHf; Poke a check bol’^e DlSlIKl if you would not 
luve' [un dolnf the Ihinr H lanceita^u, mVe ft cheeV liLtoro ^ 
lltne-nbar that pcoplo like one Lliin' eiul so-c another, 00 
rarV the ilcna occorJinj to yoUr oWn liJ-oo onil disllkoo 


? -2:^ r 


^ ' r>te poems 
“jji Hci/ on ft t 


il^ ^'> jUn 
e ? HI' 


1' ^Qi - fhdlke ^jPlftV Coir 

flO liVc biolikfi 


Mtond aflepnoon teas 


lb pusgle a_ 

[<kUVce| ?lpi(iy In Mnfl~op 


orchestra 


Hide Qfi a Herry-go- 

_vov\J_ 

Via it art r^Ucrlca 


Visit ruscuns 


Go to Anicrnl zoos 


Attend bind or orchnstra 
concerts 


Cn to nusRnl eoaedlea 





























































CALVIN P STONE AND ROGER G BARKLR 


65 


pm III 

\(11AT DO YOU VWIT TO DO OB TO BE .1I£H /O’J mi np'’ 

Here Is a list of thim s that one be or <\o 

Suppose that you could prcrcrc yourself for any of then, and 

that they all paid aboul the sariP ?mfQ Ceicfnll/ pcod cnch 
llem on the Hal anfl place a check w) bcfopc LI/ E if you 
TTQuld hke Lo bt or do nhsl that Iton states Tlace o chrcl 
beforo DISLIl'i. if you would rot like to do that kind oi thing 
IX you ate uncertain, place a check before ? R»'aeFlpr that 
so-ac people would like to do one thlnp and sone another, so 

mark the Itcns acecidlng to what you ifould like and dislike 

lo do when you grow up 


2 



n 


KE 

■BES 

■tWHH 

~ 

Ik a dentist 

1 

BISS 

mmfm 

■ 

Conduct ruaic classea 

m 


BJPBB 

’ 

B» a lc>pliorp op'^palor 

1 

■WB 

mm 

B 

De a mixer of perfumes 

m 

-rW 


■ 

. .. . 

4 



■ 

Run a day nursery 

K 

f2)ir 

-|12l5c 

■ 


5 



■ 

Do nogthdlc (artistic) 
dancing 

3f 


+Dj^'0 

■ 

Run a pel store 

:q 

■tilSt 



lie 1 lawyer 

6 


■Em 

■ 

mririTnn'iifit'yi'iiiiiB 

1 


mm 

■ 

Be a typist or slfiiog- 
rapher 

7 


ElOikc 

■ 

rsBinYfinraBi^Hi 

B 



B 

Run a tea room 

8 

415^ 


7 

Conduct classes 

n 

+ feke 


■ 

Fe a pnstristress 

1 

-b^c 


'■ 

rannlacture toya 

m 



■ 

Bo an office ■nanaL^flp 

10 

m 


•} 

k'/ork in the baby depart' 
jnent of a big store 




■ 

Up a CifI Scout Dll "'llor 

n 

+b'' 

Dl^lke 

1 

Plan renMS for b big 
hotel 

44 



" 

Dc a socul/ npoi 1 1 1 
for a n'T^pnpor 

12 

BBS 

BEEi 

1 

Dc head caok m a big 
hotel 

]L 




Re a missionary 

4C 

E&3 



Ul a poetess 

13 

-).Qf 


■ 

De a waitress 

47 

+43? 


i> 

Be an opera singer 

14 

tlCtf’c 

DlOikc 

■ 

Design Jc^cl^y 

4P 



7 

Write for na, azlnes 

16 


^lE^ke 

■ 

laiaiii— 

49 

+ Okc 


9 

Be a hdi'icwirc 

&0 

-OKc 

■SIS 


D'' an bviPlor 

16 



■ 

Do windoiT decoFBtlng | 

51 

llKf 

•hStOc' 

f 

Do a mnirion 

17 

-W" 


■ 


52 

+II1&' 


B 

Be a ladles' raid 

Ig 

f l®<e 



Operali d beauty parlor 

55 



H 

fjp a dean of Is 

IS 


Dlj^lkc 

■ 

Design fine fows 

54 

-JSO 

■ 

bt> a circus pcrfQi'i''i 

2Q 



0 

Dc a piaycround dirt dor 

5' 

+ *215? 


■ 

Ri an artist's rojol 

21 



7 

Be B salesnocnn in a 
book store 

'll 

-I7& 


■ 

Re an animal troin r 

D 

-kSe 


■ 

Re an actress 

22 


4i2\&‘ 


Work in e candy faclcpv 

B 

Lite 

j^i0& 

■ 

Be t ficicpce teui-hir 

25 



9 

Sell I'laa s' Llothes 



ifrfiiaS' 


Be a sculptress 

U 

tfm 

BilSUB 

7 

Sing o;er th^' radio 

m 


lii-fSo 


'/tile no/cla 

25 

B13 


9 

Be a doctor (physician) 

B 

Like 



Dd an English teacher 

26 

EO 



Be e hospital nur^e 

m 


k^sSB 

’ 

Re a bathing hrauty 

n 



■ 


m 

-.7^ 

tfkT75 

? 

Be 6 chorus pirl 

26 



■ 

Design and uoke hBts 

m 

MVp 


" 

Be an '■vdn^el isLlprt Jchep) 



■i!Sr£i3 

B 

Conduct 6 cooklrg school 

1 

mgj 

B[£g| 


Be a lifeguard at » pool 
or beach 

30 

5^ 


B 

Design furniture 




B 

Plan red 10 prYrams 

■ 


4*©u 

7 

Be a pol 1 '•oworrart 


■Dia 


■ 

Give public leetupes 


£nd of PART TUK£E Co to ntt\ pifio 
3 
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prRT r' 

FEARC JL.D - oHHlr*; 

uqro 13 3 nsi of lhlTif;a V^isV feD|>^c tiotv 7 

uboutr ar^, ftnrful cfj or 4rc nnxlouj akout Kr'oJ through 
Ibla list If )ou arc oc-ctlnca fiopfal of a Ihliri or worry 
a tow* 'i, ^ bpCarr AHULP or ftOHRy If you 

arc n&L fearful of It dp do nol wori 7 about U, pluLC a 
choeV before tiOT AFRAID OP NOT VuRRY If you npo Hot flupe, 
place n chteV before V Rp’^cnb^i^ that aono wople ftpa aflAld 
of ore thing ond aono^another, go cepk the llcro accordInc to 
your otm feelings 


Dl 

-Afttld 


Ill 

sdhsi^^hi 


AfpnJdl 


m 

Oravgjards at alttbl 


4^roid 


m 

.'urder 




9 

ilsU 

IT 

+\told 


B 



MffwSi 

HESKESJi 

■ 


Dl 

EZfile^i 


■ 



mwM\ 

mmi 

m 

Plotinc 

II 

EB9l 

iieibiai 

1 

IHiiillHili'Bl 


AA^iidl 

NoAb dlraldl 

m 

SlranRe noUos 


■BmP 


H 

Falling stara 

EH 



i> 




■IhiirrciiTi 

m 

Dad droGLOB. 

11 

HI 


1 

Rackets (Urrlbla 
no-lsss) 


■Eoni 

WPlEffltl 

7 

liyaterv atoplea 


■Bfaam 


? 

DoEa 

Dl 

CXB^I 


■1 

lire 



KSnEi^QQ 

? 

PUyluA rough gusa 


dSiiisiii 


? 

SufCocatlRR 



144 of raid 

7 

Dullles 

10 

.^rgia 

Ib^ u-^B Id 


fiolng do«n a dork 
atreet 


Km 

Not 


people looking -1 
you on the otreat 

IDI 




Tv*bei tales id 




m 

Shakes 

12 



■1 

beolh 


Afraid 

M <3rald 

0 

The dark 

n 



■I 

RurglarB 




0 

Going Insane 

Ll 

4S"' 



Being alcne m tbe 
house ol niRlit 


afraid 


■ 

Thimdep and light¬ 
ning 


AO^id 

JbtlaOald 

*■ 

ChoHnR 




m 


IG 

’'jorrv 

|KSj^Z4!IS!I 

■? 



1 

i 


9 

holaea nt nirhl 

w 

AhS, 

H09S1 

1 

I'/lckedncsa (slnl 


Mimpi 

Nol afraid 

m 

Mice 

U' 



9 

(iuns 




m 

Preama of droiming 

11# 


Hoj 

1 

trapsing a high 
bridge 


IDIiT^ 

IKIK^ 

m 

Kidnappers 



Nok^qjgld 

1 

Doing on top of a 
high building 

?0 


Ilo-Vcu^ id 

■ 


21 

[DlrTFBIir .1' -”1 

m 



\eM3M 

[■IQXilSTl 

B 


2? 

!H 

ingi^ 

■ 





H 

Drunken men 


EHSl 

l■ll!l[^CT 

m 

Qo'na den*' 

py 



\m 

Plotnea 


ppiitAyi] 

IIBittniiivi.^tl 

m 

Spiders 


lE^ 

l■ll!'IF^.^Til 

IH 

Thieves 


Eras 

IHEXfOIE] 

m 

Eai'Uiquokcs 

2? 

hiihSi 


II 

iom Into 
deep eater 


TOir-II] 

lauEiSi^ 

iH 

\hiVlA JidiffiElllIf 

63 

Hg| 

fl^ 

•? 

An auto slowing 
down where jou'rc 
walking flt alght 

2C 

Afraid 


1 

Going Into a dark 
roon 

2' 

lei!^ 

inoxf^ 

m 

1 E!!Q3S9HHMBi 

1 

Afralc 

Hot »fral< 


Lenvlng your win¬ 
der open at Hleht 

jJ 


iwx^^ih 

>B 

iBlirflSHHHHH 

I 



I 


Cl 

Ijjjg 


1 


I 

AJr^l 

No| ^Bld 


Cyclones or 
tornadoea 

I 

■py;-w 


1 


3 


‘+>1, 


'' RobberG 

2 

P ' 'or ry 


m 

viqrh 

m 



■ 

1 Opt rut lens 

( 

2 

itiMurm 

IHS3Ei33!l 

!■ 

The end of the world 

Ip 

ODFl^I.I 

lEivTifRn 



ll Afml 

qDO^M! 

!)_ 

V/onas, ceterDillflpa 

11 


iHJCrTw^ 

■ 

iiihHif j^iiiiiijjBiiiM 


PnS or ’‘AFT JOUR Qo to n«il 
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PART V 
COUPARISOB 

Here arc acne thinga to compare flcaH both things in 
each pair carefully Then iLaVc a chcc^ (v^) before the one 
thing in each pair that you prefer or iiho the btLler Here 
arc Iho examples showing how to chCLp' Iho IIpejs 

Which would you rather do 

( ) wipe the dishes - - - ■ or - - go to the ravic^? 

(✓) go on a plcnlo-or - - ( ) cJein house? 

How cheeV the iters below in the sumo wey Rcnembei to 
chooBQ only blic one In each peir that ^ou would like the bcLlCr 


Which would you rather do 

l'Kl')-$i to Q ball £QiBe- 

ST pUy •Ittch? - -- 

^pake allk imdopwGaT —-— 

in the water -- 

5 ( ) cut out pictures --------- 

S-'t "^iSplay Mop-Scotch — — ---- 

7 ( ) ^rcad magazines - -- -- -- -- - 
0-^jjirido a bicycle ---------- 

hair dreBaing — - -- -- -- 
10 ( ) cook a beal at camp -------- 

11#<| 9 play circus --- 

12-t(2 breed novola - --- 

13^'^Jgo to the nevlea - -- -- -- -- 
Id^iilSrlve on auto - -- - - - — 

5 attend a play - -- -- -- -- -- 
16 ( ) dreaa up in old clothes ------ 

5haT€ dales with boye- 

Ifl-fT^S’play with 0 pot kit ton ------ 

iSgO with your crowd OP gang - - - - 

20 i IT do gym work ------ 

21-LTlPtsll and listen to stories -- 

22i^’)5go with girls older then you - - - 
^ BO ^oys older than you - - - - 
S^l-i^ibgo to a party with a girl friend - 


or —i(5) wade in Iho \r.dtcr’ 

OP drive an auto? 

op (? have atorics read to you? 
or —K*? Ptad the newspaper? 
or - ( ) ^pide in an fluio? 
or -f'S^Uhear the band play? 

OP ■ ( ) play Punch and Judy? 
or +2d piny golf? 
or-•'i TSpl’^y clrcuB? 

OP - ( ) drcaa pnper dolls? 
or ihS go to the opera? 

OP Drlde on the mepiy go-round? 
or ^l^l^vlalb the zoo? 
or «|('2ll'ro-llor skate? 
or gc* to a dance? 

OP ' ( ) watch athletic tamos? 

OP — go to a flrls' part/V 
or folk danclnc’ 

or liilen to the .aJio? 

or i#.i75^play Mop-Scotch? 
or to Q dance? 

op ^iS^^go with girls youngcp than you? 
or ■ ( ) go with boys youncer tlion you? 
or go to Q. pnrty with o boy friend? 


V/bich would you rather be 

SB^.'lSan architect - - 
S6ffd a cook 
bakci 

26^^ 6 a candy store clerk 

29-Kb a lawyer-- - 

playground director - - - 
Sl^j.d) Jane Addams, social worker - 
SS^jl^thel Barrymore, actrcaa 
3-34f2)3l'p3 Franklin D Roosevelt - 
bl'adame Schumann-MeInkj singer 


or « cafeteria helper" 

or —fcD) an actress? 

OP judge? 

or buyer for n store'' 

op a waitress? 

or H'llS’a niii£Qalnc writer? 

- or + Co} Amelin Krhojt, nvialnv'' 

- or l‘Pan<-e& lerkins, Sec Inhor? 

- OP — (2 Dllplen I'oody, tennis stai? 

-op —I'lirlunic Curio, sciential? 


Go on to nsil pa^o 


5 
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nauliJ you rather ace 

Sb-f/ilDpicturea of renous noacn 
candy fnctory - - - - 
37-[&9nlnala In a zoo - - - - 
30^5“ ft fjincy dre’ia lal] - - * 
39 jj[.^5oo Quiumn Scene - - - - - 
Prince - — - 

4lJ,2Jira lot of candy - - - - - 
d2 jjr.H'fi bakery trlndow - - - - - 
49-(9 ft dUlng oxTilMHon - - - 


- - - - - or ^ 3 puppcL show? 

> . . - . <)r ^.2'y&soldlcra marcblng? 

.or an auto race? 

or«t>)n baby nurs^jry? 

^ oh n candy shop window'^ 

_ _ _ — Oh "1 boauLiful doll? 

- - - - - or ) n street actHcnt'^ 

- - - • - or if^l,t3boys In imHora^ 

- .... or ft class play'^ 


ti'hirh would you rather thlnl about 

Af'J,^ people In far-off countries - - - - 

d5 ( 1 having a palace ... 

4G‘»^,5vl3lting youp best fplpnil - - - - - 
47.^I|S» find Ing ft lot Of uiortiy ------ 

4G JIf.b roll er sVnllng --- 

43^4 “Jiip lay lug circus - - 

50 ( ) having a palace — - 


college lifc'^ 

Pr - ( ) getting ahead In life’’ 
or pot animals? 

ficlTig on the stage‘s 
or - .f7$* a dancing party‘s 
01 ■fZeS’ the hoys you h(^vc oct’ 
or ■ ( ) being populftr*^ 


^■fhlch would you rather 

6Ul7^i'y Dog Kiddo --- 

B2 ( ) [11 Lie Women . — _ 

53 { ) Green Lane L'ystory -.----. 
Wy^DLlfo of Theodore Itoosevelt - - - 
Lhe Dflya of tht Gianla 
EGJ The Legend of Sleepy llollo' 

Anne of Creen Gables - - 
6DJh5“The Glngri- pp^aij Shop - - 

59 ( 5 The Golden Slalrcaae - ^ - , - - , 

60 ( I Urna Coona 
Gl-bfiViffTiTO Yeors Defore the I’aat 
G2.fte.to')ncle Tom's Cabin - - - - 
G3^/,toT''n Thumb - - - - - - - 
64-f(7,gHfc of Denjonln FpwiHln 

NSght of Terror - --- 

66-iljGlPeler Rabbit - 
67 C ) Trust B Doy 

68^iZ5'lvanhoe - — .. 

TVblch «6 u 1<3 yoiJ r&lbcr have 

694((7P’A cedar cheat - 

70-1. S A box of paints - -- 

71 C ) A picture story bool' - - - — - - 

72 { 1 A set ol doll dlehto - . 

73 ( ) A croquet sot----------- 

74 iff OSdiDO party handkercblefs. 

TM'TiTA doll think -. 

764C'TF^any girl friends - — 

77.^2p'Many boy friends - - - — - -- 


-op fXjZS’Trcisure Islnnd^ 

-op - ( ) Peter PanT 

- OP - C ) Billy V.’hl3keps'> 

- 0-r -^ip Alice In TTonderland'’ 
or ^izjrConpads Sea SIopIog*^ 

- ftr **0.9 little Hoy Lost7 

or -^rol The Tale of Two Cltlca*’ 
Daniel Hoonc'’ 

or - C ) "opDtt, the I-alry*’ 
or - C ) All About Pelcr Ribblf^ 
-or -,QQ Jock nnd the Tlctin Stnlk^ 
ar 0 Three Littlo Puppies'’ 

OT Fniisous IJovlc Slurs? 

cip mii S' Rllly flhlnkcra'’ 

4p •j!iO The Talc of Tom Tiddler^ 
or Murder on t'aln St reel? 

- < )_Slx "ihlLc Mjco? 
op -».72lb"Grlira's Folry Talent 


Q-r '-.(T) Lots of Ice crewn’’ 

A party dress’’ 

or - () A new bedroom get’’ 
or - <) A act of golf clubs? 
or - < ) A doll pQrly7 
OP -7Z6Lo Ls of Ice cre^un'’ 

®‘’+l(75A bridge eet*’ 

or -.tey One or two close girl cbimo’ 

or ■.^LpOne sUady bgy friend? 


End of PART FITS Co ori to noil fn^a 
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TART W 
fiUESTlO'lS 

Anairer these questions according to whot la true for you 
Answer yes by dpawti^ a circle nroun Ansjuer no by drai?- 

Ing a circle around If you Just can’t decide or don't know, 

draw a circle around0 

If'ffs 7 Do you usually feel well rested in the eornlng*^ 

2f -IM57 Do you think people find fault with you too much? 

Do you oflcn feel os If you had lost most of your pep'’ 

44 ?Sc ’ jlre your feelings frequently hurt so bodly that you want to cry*? 

Da you often no pry about things that mlehl happen to you op your foDily"^ 
c-ins m^'’ Do you often hove dream- that you don't llle’ 
f-m Ho 7 Do you make friends easily’ 

8—iais-MS? Do you like to hove peOpU leave you alone or pay little attention to you’ 

9 Yea No 7 Do you hove dl-'zjr spells quite often? 
lO-lCBs Do you fed lonesone n lot of the tlmo? 

U Can you usually sit without fidgeting? 

18 7 Do you giggle a good deal'' 

13+^ No 7 Can you handle yourself woU in walking and running? 

+ 7 Do you find It eB3> to aaVe friends with boys? 

16^VD3 ’ Do your parents, forgetting that you ape growing up, treat you as n child’ 

lh„3(^ lo 7 Does your mother understand you well enough that you feel like tolking over 

your proUetria v'lth hrp? 

7 Do you cry eaally’ 

18 Do you dream of leint chased’ 

19-iW Do you, or would you like to keep a diary? 

2Q-^yiS ’ Do you frequently disagree with grownups about what you should aal^ 

21 Yes Do your folks let jou stay out at night as late as you i.Duld like’ 

Do you usually have to go to bod earlier than you llko’ 

’3 4 -1 Iff jo-3 7 Do you get to near high h'*elcd shoos as often as you ivish’ 

Do you usually get to w^pp What you choose? 

25^iijfl'-Vca 7 Do you have qd many party or eiening droosos as you think you need’ 

’ Do you have to do itopl boujcworV than you would like’ 

27+lfo .W?57 Arc you ollownl to uso rouge and powder ns much as you choose’ 

ZbfTMO •hl^5? Do youi folks let vou doulde how to wear your hiir’ 

294 ? Are you allowed to have ns many dates with beys as you would llko’ 

30—’4IK. fflbo ? Do gpovmupa object to your having boy frl^'nils? 

31 fts No ? Are you allowed to choose your orm girl friends'’ 

32-©i4D ? Do you get to dani'o as mch as you like to’ 

3dfWB-I|t5 ? Are you allowed lo tint your finger nails gust aa you choose’ 

34 Are you allowed lo go to as many parties as you want to go to? 

35f Do you ever want to wpeip dresses which grovniupa think are too extron**? 

-^{^5 ? Do you find It hord to think of things lo say when you are with one 

of the most popular girls in school’ ' 

37J<D 7 Do you nind Introducing strcingers ul a party’ 

3B 4*1823 fJbO’ Do you feel enharrassed when entering a big room after everyone 

else is seated*? 

4 llcO ? Do you hale to stand up and give oril rDports before a class 

40+-i5iS' -Ii^5 ? Would you feel shy about Inviting the nost popular girls In 

school to your party? ^ 

41 Yefi No 7 Are you troubled with Shyness when shopping doivn town’ 

42-f "iflO 4V35 ? Are you sometimes afraid to speak up in class even IC you know the answer’ 

43 - ■^>'75'' Do you ever wish you w&re more pofular? 

44—YO Are you hivllpd lo plaice as ofton as other girls’ 

Go or, lo r9»t 


7 
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d'CSTlOJS [ cntltiJfll) 

IS \OG iQ 9 Do yi-u so’-cllr-a t.ro3S Ihc atnet so jou noii’v ha/v to meet suncotit'^ 

‘16 theru jo’sc partlculii boy /‘‘U would 1 JVc lo hive for n fr'end? 

d? Yes ijo joui parents spen lo IhlnV you arc a lot of IroubU? 

^3 Hlffi ? Do >ou blush easily’ 

Ves Jlo 9 Do you IhlnV your parent* arc too strict nUh you'> 

50 Yoa lb 9 Do yiau ever hove trouble with your parentbecause you ffint to sicoVc'^ 

&1 Yes f® 9 Do groTiups treot yuu lil€ a mefo chili? 

b2 Yps Ho ’ Ho you like wear pore jewelry than prowiiiifs think lo hecoming? 

63 Yea Ho o Po y^ur parents or teach<;i5 aay you aie too tauch Interested in boys’ 

ttg5*o lo you fetl onkTiard’ 

66^YJJS 9 Do you wish that you grow up footpr’ 

lk|0’ Do you thini that boy a 4ie more capable School leadora than El^la? 

57^ ^ lould you liVc la fo away fre^ homo lo a boarding school? 

Ho ’ To jou think that the proper place for noacn la in the hone? 

69^1 think boja should have rrore TiaedcT outside the home thon girl a? 

bO-nl^s 4ho’ Do you hate to meet a group of hoys that you don’t know very well’ 

G1 Yes I!0 ’ Is your life so hic:iarum or aud that you would like to get away 

where IhinfS arc xore interesting and exciting’ 

C2+2(* Jp/lS’ Should boja Msu&lly ha:*, the chief offices In school orsanisatlona? 
63 -*dO il<0 ’ Should nlrls of your agt^ ulwys obey tholr parents’ 

)ip ’ Aie you satis!led njlh the osioufit of spending money given you? 

L 64 K>D Im»5’ Do you conceal lots of your iromea and Iroublcc from your folks? 

Cb + *75 l-s?5’ Dave you qull e a fe"i secrets that you do not nlah adultu to know of? 
67^^^ Dbyp you serrel anbltlonj and dcalr^a •‘hit you seldom talk about’ 

CB ^I'O" Dfi you sorelircs crj even when you try hard not to? 

6*1 res lo ? To jou think youp folko baby you, op mike loo much over you? 

70 ItDB Do you knov? nhal voii nant to te or to do when you grov up’ 

71 'ip' li-fj 9 \/ould you like to have *'jpe boy frienda? 

?? fes are you aoretincs viorrina clout jour health? 

If^ ’ Do you social km^s feel that jou are a burden to your family’ 

?1 Oj [Io ? Do you think yau wjuld ho ho'npslek if you had to leave your home? 

VSf S*j -r-^ZiT? To you wish you h*nl frcedcP? 

Do you ima[,ine lots of ihings that you nev^^r toll onyono? 

774Tfv2y^ Do jcu do quite Q few thincB thjit your folka don't know about’ 

78 Yes ^,0’ \fould j-ou like it belter if boyj an! glrla went to separate achotla? 

79 ii/»5"7 Do you som»*tines pretend that you know ihinga, so that people won't 

\\Azif you are very y-ounL and innoccnl’ 

^lould JOU like lo stny just as old ns you are no/i for a long time? 

01 lri5"’ Arc you usually alloTfcd to choost your own clothss when buying? 

6?f Ape you aliened to go rlilng with boys in the day time nhen you niah? 

83 1E3;> HO ’ Do you hate to tell yoiir parents of trouhlea you have had with other 

girls or with your teachers for fear they will interfere and naka 
a fusa’ 

W -Are ^ou fiequ^nllv told to wash your hinds or clean your finger nails’ 

’ Do your Tapsuts find f»iull 'vYth your tdhlt pinners- quite often’ 

86 4^-0 Do your fareiils I oiler yau by teasing you about your boy friends’ 

07-yji© Do your pnents e-ihar"ng 9 you by bragging about you to other people’ 

D0i^/0l 4 p 5"? Arc you olio ed to u* your spending caney as you wish’ 

8g 'i*‘S ,® 9 Do youi parents insist on taking you to partlea, moviea etc Ahan 

you would rather gj alon^ or with your friends’ 

90 Yes ’ Do your parents or leicVrs object to the things you like lo read’ 

91 fiSa -r^ ’ Do your folks think you don't spend enough of your free time at home' 

92 Yes 'O’ Do youp parents lh>"k eVoWs arc all right for jOU 

lo wear’ 

93 iCfifc bo your folks xopry loj much about jour overdoing or huiting your litalth'’ 

94■^’3*P 4ft5*’ Does 11 bother you if your pocenls nant to know e^eiy single thing 

that hapfcna at the parties you attend’ 

95 lO HS) ’ Do your folks frequently object to the ray you wear your clothes’ 

Wcw lopK oTor d*ch pagi to uko ure thtl oich Uen hai t«an nrkad 
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THE APPROACH-WITHDRAWAL PATTERN IN THE 
SOCIAL BEHAVIOR OF YOUNG CHILDREN^ 

Iowa Child IV el fare Research Slaiion, Stale Ufit^veistiy of Jo'wa 


Mary A White and Harold M Williams 


A Statement of Problem 

The purpose of this investigation was to study the approach- 
withdrawal pattern of behavior of young children in social situa¬ 
tions, The term approach will be used to denote patterns of behavior 
in which the child initiates, participates in, or seeks to continue any 
form of social contact with another child The word withdrawal 
indicates a “retiring” from social relationships These behavior 
patterns in which the child participates may be of many kinds, viz., 
physical, verbal, and the like. Each child may express these patterns 
by various attitudes, such as aggiessiveness, dominance, friendliness, 
or cooperativeness. In this problem, however, we were not pri¬ 
marily concerned with these, but rather with the approach or with¬ 
drawal as such. Aggressiveness, for example, as well as fiiendlmess 
may suggest an approach characteristic, while other patterns such as 
submissiveness may involve withdrawal 

Little has been done on actually developing means of measuring 
approach and withdrawal. In fact, the concept itself has received 
little attention. The justification for its use here is piimanly based 
on Williams^ (1) factor analysis of Berne’s social behavior patterns 
m voung children. In this study two general factors, characterized 
by the author as approach-withdrawal and ascendance-submission, 
were found. 

The essential problems of this study may be stated as follows fiTStj 
did the children studied show any individual consistency of approach- 
withdrawal in their social relationships; second, to what extent were 
the children’s contacts confined to a few other children, tliird, did 
their ranking change significantly during one year of school life? 

•Accepted for publication by George D Stoddaid of the Editorial Board, 
and received in the Ediioiial OHice on March 21, 1938 
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B Method 

In the ana\vsi<; the “socmI contact” was inailc the basis 4'h()u^h 
this may, in complex social situations, be difficult of definition, the 
generally overt nature of the contacts of young children makes it 
fairly definitely observable In general, the ^contact” is defined as 
a period during which a child’s responses are pumarily directed 
toward another child. The typical contact has an initial phase, 
when the child’s center of attention shifts obscrvedly to another 
child I a middle phase of intciaction; and a closing phase, where the 
attention is directed elsewhere. The duration of such contacts may 
vary widely, but the phenomenon 5s not difficult to judge undei 
proper conditions. 

Each child was judged on the degree of reaction in his contacts and 
on the frequency of his contacts. The degree of contact was meas¬ 
ured by a new device developed in this study. The critena of dcgiee 
of approach were (^) initiating a contact, {b) participation in the 
contact over a period of time, and (c) seeking actively to continue it. 
The following gradations of response were used as a basis 

(^), The child initiates, paiticipates in, and actively seeks to con¬ 
tinue the contact. 

(i). The child initiates, participates in, but does not actively 
seek to continue the contact. 

(c) . The child does not initiate, but participates in and seeks to 
continue the contact. 

(d) . The child does not initiate, but participates cooperatively, 
without seeking to continue the contact. 

(e) . The child does not initiate, but accepts contacts passively, 
without participation in or desire to continue them 

(/) The child avoids contacts, he seeks fictively to get away. 

(^), The child observes the activities of others without initiat¬ 
ing a contact, or without any other child seeking to initiate a 
contact. 

(1). ''Imitates'^ was defined as the active approach to another 
child, beginning a new contact, (2) ''seeks to continue activity^ was 
defined as persistent approach behavior until the child^s goal was in 
some degree accomplished. This involved more than the initial 
approach, as for instance going up to anothei child and asking for a 
sand pad several times (3) was defined as indulging 
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in a ‘‘give and take*' of whatevei character it might be, sucli as 
playing with another child in the sand In category (Z?), ''The child 
mittaiesj participates hij but does not actively seek to continue the 
contact'^ would involve, then, for example, the observation that the 
child definitely made an approach by going up to another child, par¬ 
ticipated in this contact as by asking for the sand pail, waited foi the 
other child's response, but made no further advance toward the otlier 
one, so that the contact ceased In categoiy {g)^ "The child obseives 
the activities of otheis without hiiiiating a contactj or without any 
other child seeking to initiate a contact," the child actively observed 
the activities of others without entering into their play. This de¬ 
manded moie than a momentary glance, In the recording of the 
cliild’s activities, judgment was based to a large extent upon the 
direction of the attention of the child under observation at that time 
The contacts wcie lecoided during 10 five-mnuite peiiods the 
first semester and 7 five-minute peiiods the second semester, the latter 
being reduced to a compaiable basis by multiplying by 10/7 Each 
child was observed continuously for five minutes in rotation This 
made the basic analysis a time-sampling for both the ficqiicncy of 
contact and the degiee of contact. 

In tabulating the reactions, the letter corresponding to tlie degree 
of participation was recorded by the side of the child's name, Im- 
mediate\y beside it was placed a number symbol representing tbe 
name of the child contacted by the subject The symbols "o" and 
"x" were used for contacts with a gioup and the observer lespcctively 
The value of the degree of «ipproach-withdiawal in the cate¬ 
gories was deteimincd by the pooled opinions of 20 judges—staff 
members and advanced giaduate students in child development The 
method of mean rank was used, each judge being asked to lank 
the categories \\\ the ordei in which they dispUiycd the approach- 
withdiawal chaiacteristics under the following iiistiuctions: 

Kindly lank the following categories in oiclei with lespect 
to the degree of approach-withdrawal m social lelations which 
they exhibit in your judgment, giving the highest rank to the 
approach quality 

The mean laiik of the judges* ratings is given in 'Fable i 
The mean lank attained hv each category was then assigned as its 
weight. While this method ignores certain aspects of scaling pro- 
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TABLE 1 


Category 

Mean 

a 

1 0 

h 

2 15 

c 

2 95 

d 

4 05 

e 

53 

f 

6 95 

9 

56 

cedure, it is believed that it 

gives the relative w’cights of the 

categories sufficiently accurately for the present pin pose For con* 
venience the values finally assigned to the various categories are given 

m Table 2. 


TABLE 2 

Category 

Mean 

a 

1 0 

b 

22 

c 

3 0 

d 

40 

€ 

53 

{ 

70 

9 

5 6 


The social situations for the sampling were periods of free play 
among children familial with each other in a relatively stable school 
group This period was eithci indoors or outdoors and was utilized 
exclusively in recording the child-to-chiUl con tacts» Thus the data 
involve a more or less landom sample of the childien’s behavior m 
a representative situation, the free play period in school 

C, Subjects 

The subjects %verc 53 kindergarten children in the public schools 
of Tulsa, Oklahoma There were two sections, there being 23 in 
one group and 30 in the other The age lange was from 55 to 68 
months. 

The parents of the childicn in these districts were of moderate 
means, belonging to the business and piofcssional classes. 

D Experimental Results 

1 . Reliability 

Two types of reliability were studied, the reliabiUty with respect 
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to tlie child and the TciiabiUty of the observation These reliabilities 
were calculated on both the number of contacts and the degree value 
The reliability of the number of contacts, calculated on the basis 
of alteinate five-minute penods, was 62zh 06 (Spcaiman-Brown, 
.77). The coefficient of reliability is rather low, indicating a need 
for a longer period of observation. 

The reliability in degiee of contacts was determined by correlat¬ 
ing the mean value of the odd and even single contacts foi each child 
This reliability proved to be 74zb.04 (Spearman-Biown, 85). This 
coefficient of reliability is also low, though moderately high for this 
type of observation, The agreement between two recoidcis observ¬ 
ing simultaneously was .93dz 02 m the numbei of contacts The 
correlation between observers on the degree of contact was 9202 
These corielations show that two observers can achieve a high degree 
of reliability in recording both the number and degiee of contacts 

2. Group ResuIiSj Individual Diffeiencesj and Se\ Diffetences 
The data on the number of contacts and mean degree of contacts 
for fall and spring are given for the group m Table 3. In this 
tabulation the value in degiee of contact foi each child was Ins 
own mean degree 

TABLE 3 


Contacts 

Mean 

Standaid 

deviation 

Range 

Number 

51.9 

Fall 

96 

35 to 81 

Degree 

3 3 

1,7 

2 0 to 4 5 

Number 

62 6 

Spring 

10,5 

41 to 88 

Degree 

32 

1 7 

2 0 to 4 7 


Though the standard deviations are not largCj the range shows that 
some children have more than twice as many contacts in a constant 
time as others. The mean degree of contact fell near the middle 
of the scale The range in degree of contact was also substantial 
On these bases, therefore, individual difteicnees aie substantial. 

There was a negative relation between the total numbei of con¬ 
tacts and mean degiee of contacts In the fall the coi relation between 
number and degree was —24± 09. In the spring the coiiclation 
was 01 of a point higher When it is remembered that the highest 
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degree of approach received the lowest numciical lank, it will be seen 
that there is some> tUou{>h not a hic^hv tendency for appioacli behavior 
to be associated with high frequency of con tact. 

There were no apparent sex dlfifcrences in either degree of number 
of contacts. The mean for bovs in degree of contact foi fall and 
spring was 3.2; the mean of girls in dcgice of contact was 3.2 
and 3 1 respectively. The mean of total number of contacts for 
the boys in the fall and spiing was 53 and 62, the mean of 
total number of contacts foi the gills for fall and spring was 5] 
and 62 

Individual vaiiability in degree of appioach-withdrawal is one 
of the moie interesting phases of the problem For this analysis 
individual vailabilities in terms of standard deviation were calcu¬ 
lated foi each child, The mean value for tlicse variabilities was 
1 6 foi the fall and 1,6 for the spiing- The coiiesponding standard 
deviations weie 2 and 2 respectively. The outstanding finding in 
tins analysis is the fact that the average of these individual varia¬ 
bilities was practically the same as the group standard deviation. 
In othei woids, the diftetencc for cacli child from contact to contact 
was as great ns the difference between children in their mean degree 
of contact. Compared with this value the difteiences between chil¬ 
dren in variability (standard deviation of individual vaiifabilities) 
were very small 

3 Exclusiveness 

Exclusiveness was studied in teims of the distribution of the child*s 
contacts with other children, The cumulative per cent of the total 
number of contacts that were with the five most frequently con¬ 
tacted children was made the basis Five seemed to be a reasonable 
limit to set on this type of analysis. 

The cumulative means and vailabilities m exclusiveness aie shown 
in Table 4, As the tabulation shows, there is an increase m per 
cent, of course, with the inclusion of more children. The data are 
shown graphically in Figure I. The outstanding characteristic of 
this curve is a smooth negative acceleration. A sharp break in the 
curve might be interpreted as suggesting that among these children 
theie was a definite limit to the size of the exclusive group The 
mean values for these children showed no such break within the 
first five. 
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TABLE 4 

Per cent of contacts 


Children most 
^frequently contacted 

Mean 

Standard 

deviation 

Range 


18 

Fall 

59 

10 to 36 


30 

73 

19 to 54 

S 

40 

82 

25 to 71 

4 

49 

90 

31 to 82 

5 

56 

9.9 

43 to 73 

1 

19 

Spiing 

54 

9 to 33 

2 

32 

64 

16 to 46 

3 

42 

8 0 

23 to 60 

4 

51 

90 

30 to 75 

5 

58 

97 

34 to 90 


''Per cent of total number of contacts which weie with child most frc- 
•qiiently contacted 

cent with two chiidien most ficquently contacted 

Exclusiveness can also be studied on a correlational basis In this 
type of analysis the question is raised, “To what extent does the child 
who ranks iiighest in concentiation of contacts with one othei child 
also rank highest in concentiation of contacts with two, thice, or 
four childien^” The coirelation between number of contacts with 
child No 1 (most fiequcntly contacted) and child No, 2 was 
.26ib04, between child No, 1 and children Nos 2 and 3 it was 
,03±: 09, between children Nos, I and 2 and children Nos 3 and 4 
It was .25dr 09. The tendency toward the formation of small cliques 
or groups was low, thcicfoie, in these children in this social setting. 

4. Changes from Fall to Spring 

As Table 3 shows, there was an inciease in the total number of 
contacts for each child in the spring The critical ratio was 5 5, 
showing the difteience to be highly significant This suggests a 
growth in social behavior, for the group as a whole at least witli 
respect to fiequency of contact 

The correlation between the fall and spring total numbei of 
contacts was 21 dr 09, This low con elation denotes a substantial 
shift in rank m number of contacts among the childicn from the fall 
to the spring. Nine chtldien increased 20 oi moic contacts m the 
spring, while 11 decreased from 7 to 19 contacts. Two decieased 
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FIGURE I 

CUMUlATlVE PERcthTTAGES TOR VARYING NUMBERS OF CHILDREN CONTROLLED 

by more than 30 contacts. Group variabOlty did not change sig¬ 
nificantly during the year. 

Practically no prediction ^vas possible in the total number of 
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different children contacted by each child in the spiing from the 
number of children contacted m the falh the coefficient of correla- 
tion being 11 ±,09 

The mean degree of contact for the group did not change from 
fall to spring The fall-spring correlation was 50± 07 This is 
higher than the correlation between the number of contacts m the 
fall and spring, theie being less shift in position duimg the year in 
degree than in number of contacts. 

There was a slight tendency in the direction of a regression toward 
the mean in degree of contacts ovei the uitcival between observa¬ 
tions Nineteen children who had a mean score of 3 0 or below 
ascended the scale in approach, while 11 who had a me<in degree 
of contact of 3 0 or below descended the scale toward withdrawal 
in the spring Thirteen who had a score of 2 9 or above in the fall 
descended the scale, and only thiee who had a mean score of 2 9 or 
above were still ascending the scale in the spring. In some extreme 
cases this tendency toward a presumably desirable mediuin did not 
hold, as three of the four who had a score of 4 0 oi below were still 
lower on the scale in the spring 

. The correlation between the number of contacts with the child 
most frequently contacted in the fall and the spring was 16r!z,09» 
The child may change very much in exclusiveness, theiefore, from 
fall to spring as measured by this criterion 

The shift m exclusiveness may be studied more analytically in 
terms of changes in status of the “best friends” (children most fre¬ 
quently contacted) from fall to spring This question was analyzed 
by tabulating the frequencies with which tlie child who was most 
frequently contacted bv a given child m the fall remained the most 
frequently contacted in the spring This was earned on cumulatively 
for the first four choices The results are given m Table 5. Thus 
of 295 instances only 82 or 27 7 per cent of the four children most 


TABLE 5 


•‘all rank 

First 

Second 

Spring 

Third 

rank 

Fourth. 

Other 

Total 

First 

S 

12 

9 

2 

42 

73 

Second 

12 

7 

6 

0 

65 

90 

Third 

6 

5 

9 

2 

85 

107 

Fourth 

0 

1 

1 

2 

21 

25 

Total 

26 

25 

25 

6 

213 

295 
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frequently contacted in the fall remained among the four most fre¬ 
quently contacted in the spring ^ 

5 Discrissioji 

The outstanding finding of tins study is the gicat lability displayed 
by the childien, whether expressed as individual variability over a 
short pciiod of time, as exclusiveness, or as changes over a longer 
period, an individual variability equal to the vaiiablhty of the group, 
a 72 per cent change ifi first choices or a drop of 40 points In 
icliability in a measure over an interval of less than nine months is 
of some significance for the problem of the stability of '^personality 
traits^* in young children. 

The writers wish to take this opportunity of re-emphasizing the 
significance of the time-sampling technique where judgments can be 
made in teims of single instances of a behavior phenomenon, such as 
a "social contact,” a "tempei tantium” or "acceptance of a sugges¬ 
tion " Under such conditions the technique can yield results coni' 
parable to rating techniques with this fundamental advantage, that 
the rating is not derived from a general impression, with all its pos¬ 
sibilities of error fiom "halo” effect aud unconscious overemphasis * 
on single diamatlc events. The time-sampling represents instead 
tile mean or cumulative lesultant of a senes of such judgments, in 
’which normal foi getting becomes a help rather than a hindrance, 
tending to force the judgment to be made piincipally in terms of the 
obseTVation of the moment Since the judgment is made a matter of 
record at that time, it need no longer be earned in mind for the pur¬ 
pose of achieving some final "estimate” which is based in all pioba- 
bility in the usual rating technique on some unsystematically stiuck 
average of such observations. 

The time-sampling technique has the further basic advantage of 
studying directly the desired phenomenon under any circumstances 
where incidence may be important. This may range from the inci¬ 
dence of the behavioi undei ordinary "leal life” conditions, such as- 
the frequency of appearance of "tempei tantmms,” to its incidence 

^Certain .iibitrary deciaiojis had to be made in this analysis All children 
attaining identical frequencies were given the same lank. On this basis, 
four grades of rank were not always possible Thus, for instance, if the 
first four children a!l received the same rank, all were counted aa first choices 
and the analysis went no further Similarly, if there was one child in the 
fiist rank, two m the second, and font m the third, all seven were counted. 
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under specific or experimentally controlled circumstances, such as 
the incidence of attempts at ascendant behavior of one child paired 
with another m the experimental room 

The method can have, therefore, an inherent validity in that it 
may utilize observations of actual behavioi under the desired stimu¬ 
lating conditions. Under the proper circumstances its validation 
reduces itself to the checking of the original single observations and 
the problem of achieving an adequate representative sample It is 
also very flexible in its possibilities of adaptation to particular 
problems. 

In connection with one result of this study, the vaiiability in de¬ 
gree of approach exhibited by the children, it seems desirable to 
re-emphasize the importance of an accurate analysis and desenption 
of the stimulating conditions in most responses in the categories of 
social and personality behavior. It may truly be said of many re¬ 
searches to dale that the child has been more subtle than the expei^ 
mcntei, responding differentially to nuances in the stimulus tliat 
were assumed tacitly to be irrelevant by the experimenter. In esti¬ 
mating a child^s "obedience,” for example, it may be crucially 
important to know by whom and how obedience is demanded In 
social reactions, the impoitance of the other peison as a factor in 
the individuars behavior deseives fai greater emphasis 

E. Summary and Conclusions 

In this investigation a study was made of the approach-withdrawal 
pattern of social behavior of 53 children by the observ«ationaI method, 
using both frequency of contact and a scale of gradations in approach 
and withdrawal as criteria. In the scale the mean rank by 20 judges 
was the basis on which scale values were assigned. Observations 
were made in the fall and in the spiing 

There was a high degree of reliability between the two observers 
in recording both the number and the degiee of contacts. The re¬ 
liability of the scale in degree of contacts was higher than the relia¬ 
bility of the number of contacts, though both were fairly reliable for 
a relatively brief observation time. 

1. Group Results 

a. For the gioup there was a mean of 51.9 contacts in the fall 
and 62.6 in the spring in a 50-minute observation peiiod. The total 
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range was laige, the nmiibcr of contacts being twice as great for 
some children as for others 

b. The mean degree of contact, fall and spring, fell near the 
middle of the scale The standaid deviations were small but the 
total range faiily large 

e. Theic was a correlation of —24±: 09 between the frequency 
of contact and the degree of contact, indicating a slight tendency for 
the approach clifUactciistic and the number of contacts to be 
associated 

2 Exclusiveness 

a Exclusiveness for the group was fairly low, aveiaging 18 per 
cent with the most fiequeiitly contacted child for the fall and 19 
'per cent for the spring, The standard deviation was 5.9 per cent 
in the fall and 5.4 pei cent in the spring, although the range extended 
from 10 to 36 per cent in the fall and hom 9 to 33 per cent in the 
spring. 

b Foi the (we moist ficqviently contacted childien, theie was 
slight negative acceleration in numbei of contacts. There was no 
sharp break in the curve for the group as a whole 

3, Cbrwges fiow Fall to Spnng 

a There was a low coi relation in the total numbei of contacts 
for each child between fall and spring, which denotes a substantial 
change among individual children. Gioup variability remained about 
the same throughout the year 

b* There was a substantial giowth of behavior with respect to 
frequency but very little with respect to degree of contacts. There 
was a slight tendency for the children to become more balanced in 
degicc of contact, those at either extreme legressing toward the mean 
c, There was a decided change in individual exclusiveness 
through the year m that the percentage of identity m the four chil¬ 
dren most frequently contacted was only 27 7 
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A CRITICAL ANALYSIS OF CERTAIN 
PERFORMANCE TESTS^i 

Depniimeitt of Psvchohgy, New Yotk University 


Ch\rji:s j\I Morris 


A Historical 

Mental measuument, and intelligence tests in particular seem to 
have developed tliiough foiii stages Fust was the long “period of 
invention” when the chief eftoits of woikers in the field weie devoted 
to devising tests and test items Most were measures of the so-callcd 
^simpler mental processes or abilities” and included such tests as 
sensory acuity, mental imageiy, leaction time, fiee and contioiled 
association and memoiy pioblems Usually a test was but a single 
ucm and was thought to mcasuie a single "mental ability” 

Secondly came a period of evaluation wherein the efforts of a few 
workers were devoted to einpincal compaiisons of the lelationships 
between test scoies and some cnteiion of mental ability such as school 
maiks, estimates of intelligence, and the like Included among these 
are the studies of Bolton, Boas, Gilbeit, Wissler, Shaip and Titcli- 
ener, and others Of course the results obtained indicated little or 
no relationship 

The third period was usheied m by BinePs monumental theory 
of intelligence measurement by combining a relatively large number 
of "simple” tests into a scale which yielded a total intelligence score 
and culminated in his 1905 scale and its revisions Thus he con¬ 
sidered intelligence to be a "complex organization” lathcr than a 
number of independent "simple” mental tiaits and he pioposed to 
measure it by sampling a wide variety of responses Subsequent 
progress in statistics made available techniques for determining better 
combinations of items, thus obtaining closei relationships to the other 
criteria of intelligence This period includes the development of 
the multitude of verbal group tests of intelligence as well as the 
numerous revisions of the Binet Scale 


^Received in the Editoiinl Office on March 23* 1938 

^This paper is based nnon a Ph D (li**scitalion done at New York TTniver- 
9ity under the direction of Dr Edwin R Henry 
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But while developments in bt.itisitics wcie pioviding tools for 
making bettci tests they were also making available tools foi ciitical 
analysis of the already existing tests as well as tlie new ones Tliijs, 
the fourth peiiod is one devoted to experimental and statistical studies 
prosecuted for the purpose of dctcimining somctliuig about the 
nature of intelligence and what tests of intelligence wcie measming 
Of course this peiioci had its oiigin in the eaily woik of Speaiman 
but attained its full stature after the developments of Kelley, Hotel¬ 
ling, Thurstone, U'ryon, and others 

Since it has a diicct bearing on the study to be reported here 
Thurstone's iccent analysis (11) of the nntuic of mental ability is 
desenbed, 

He assembled a battery of 56 paper and pencil tests selected so as 
to give an adequate sample of all the different kinds of tests in exist¬ 
ence and to include measures of many supposed “kinds’^ or ^^chaiac- 
tciistics” of intelligence* The battery was admiiustcied to 240 college 
Students and scores foi each test wcie obtained All of tlic possible 
mtcrcorrelations among the tests wcie then computed and the corre¬ 
lational matrix was analyzed by the centroid method of factoiial 
analysis dcscilbcd by Thurstone (12) It was found that peifoi- 
mance on the 56 tests could be accounted for on the basis of seven 
mental abilities or characteiktics of intelligence That intelligence, 
conceived of as the total ability required to perfoim on all the tests, 
IS not a general ability was shown by the fact that not one of the 
seven abilities was found to be involved in all tlic tests. That the 
seven abilities weie independent primary abilities xvas demonstrated 
bv the fact that, when conceived of as dimensions of livpersp«acc, they 
were oithogonal. Fiom a psychological analysis of the tests in wliicli 
each of the abilities was found Tiuustone vcntuied an opinion on 
then natuie and names as follows 

Hitmher Fnahiy '‘This primary factor is entirely restricted 
to numerical thinking and it is picsent in the highest amount in 
simple niiinericnl speed tests It is less conspicuous in those 
mimenral tests which involve leasoning or formulation of a 
problem in quantitative terms’* 

Jf^ofd Flneftcy “This ability is prominent in those tests jn 
which the subject is asked to supply words in given contc'ct 
It IS of considerable psychological inteiest that all the tests that 
signify this primary ability are limited to the recall of woids 
and that none of the tests high In this factoi Involve sustained 
verba! reasoning” 
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Visualizing “As far as can be determined at present this 
factor inchides the visualizing of solid objects ns well as flat 
space ” 

Mcmoiy "The conclusion seems warranted that a person can 
be desciibed as having a good memory in general without speci¬ 
fication ns to what he can remember well, However, the memory 
factor must be examined by experimental studies devoted to this 
particular field before Us generality becomes a certainty This 
much IS now known, however, that memory is distinct from 
other mental abilities" 

Peiceptual Speed, "It is prominent in those tests in which 
the subject is asked to identify something quickly when it is 
mixed with other perceptual material" 
indneiion "It is involved in several tasks which have in 
common the characteristic that the subject must discover some 
principle or rule that governs the material One of these tests 
was devised by Spearman as a test of the general intellective 
factor] which he denoted V This primary trait is close to the 
general intellective ability which has been postulated by Spear¬ 
man, and it may eventually turn out to be essentially the same 
factor The single-factor hypothesis of Spearman makes the 
assumption that all activities that may he called intellectual 
involve this central factor, but such is not our finding The 
ability to name opposites and synonyms is generally regarded as 
an index of general intelligence, but these activities have no 
inductive component in our analysis" 

Verbal Reasoning "It is exemplified by testa of verbal an¬ 
alogies and teats in which the subject is asked to match proverbs 
which have the same moial or quotations which have the same 
meaning and to make numerical estimates which require de¬ 
ductive reasoning" (11) 

The next step for mental measurement seems to be obvious. If 
all of the now existent paper and pencil tests of intelligence number¬ 
ing in the himdieds are measuring only seven chaiacteiistics it would 
seem wise to construct seven new tests each of which is a peifect 
measure of one and only one chatactciistic Thus, a battery of the 
seven tests would serve the same purpose now performed by the 
much largci numbei of tests 

Although Thurstonc\ study is the only one reviewed in detail 
here the contributions of Spearman, leading to his two-factor theory, 
Thorndike and his multi-factor theory, Thomson’s theory, Kelley, 
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HotelUiigj Holzingcr, Tiyon, and others and their icsulting group 
factor theories should not be overlooked 

All but Thorndike have developed statistical techniques for 
analyzing a conchition matrix into factors, but in some cases at least 
the number of factors obtained have been determined as much by 
the techniques as by the tests and measures used Howcvci, Thur- 
stone's center of gravity technique is the gencial case of which all 
the others aie but special cases. It has the advantage also of being 
free of many of the limiting assumptions of the others, and the very 
complete rational basis in the mathematics of the matrix theory can 
be made to lead to significant^ meaningful variables (5), 

While much concein lias been evidenced with regard to the nature 
of paper and pencil tests, and especially those of the "verbal type", the 
case for performance tcbts is quite different Efforts in this field 
have been devoted to the construction and standardization of more 
and more tests quite like the first period alluded to above. True it 
IS that some scales have been developed, notably the Piritner-Paterson, 
Arthur, Mernll-Palmer, Army-Perfoimance, and Cornell-Coxe, but 
performance tests are stiU largely used as single individual measures 
of a single mental ability although it is claimed for some of them 
that they measure a complex or even a mixtuie of characteristics of 
intelligence Some studies have been conducted to determine the 
relationships between performance iotelUgervee (here Msed to dis¬ 
tinguish the results of performance testing from intelligence as 
measured by paper and pencil and verbal tests) and such criteria as 
were used to validate other tests, but the favorite method of valida¬ 
tion still seems to be a correlation with the Stanford-Binet or some 
other such test, Seldom has an attempt been made to verify the 
assumption that a test measured what the author set out to measure, 
or what the name of the test indicates it is supposed to measure or 
even, for that matter, how many different things it might actually 
be measuring 

Thus we have been claiming to measure, by performance tests, 
a complex general mental abilitv without bothering to determine 
whether or not there was a complex or if a complex were found, its 
nature, number of element^?, etc Murphy 0) in a study of the 
relation between mechanical abilitv tests and veibal and non^verbal 
Intelligence tests has called attention to the confusion of terminology 
in the field of mechanical aptitude measurement. Her study made 
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use of the factoi analysis technique and disclosed the fact that the 
“tiait which has been called mechanical ability is not a unitary trait, 
but lather, a complex" of a tiait which she has called “speed of hand 
and eye cooidination” and a trait “dependent on the mental manipula¬ 
tions of spatial relations/’ She also showed that hei findings could 
not Jiave been anticipated fiom the names by winch the tests have 
been known; for the non-veibal type of intelligence tests had more 
in common with the mechanical aptitude tests than they did with 
the veibal intelligence tests 

Some liglit IS thrown upon the analysis of perfoimance test abilities 
by an introspective study made by Gaw (3), She had seven psychol¬ 
ogists take a laige battery of performance tests, most of which are 
included in the present investigation, and repoit the introspections 
of what constituted then behavior in the test situation They re¬ 
ported that the tests measured principally reasoning as lepresentcd by 
the Picture Completion test, memory, of the type found in planning 
ahead the Porteus Maze solutions in ielation to the preceding stages, 
and imagery of kinaesthetic and visual types Kinaesthetic imagery 
was repotted as helpful in 10 of the 14 tests In addition to these 
factors wliich she would considci expressions of general intelligence, 
“a special ability, manual dexteiitv, was also measuied although 
probably in only one test, the Goddaid Foim Board.” To this list 
she adds the special ability to be found in the Dearborn Form Board, 
namely, perception of form relations, and the tempeiamcntal quali¬ 
ties of the Poiteus Maze* “ability to take forethought, to plan ahead, 
and to work with deliberation.” 

Other studies less extensive than those described above have con¬ 
tributed to the variety of our knowledge of the factors involved 
Paschal (8) concludes from his standardization of the Witmer Cyl¬ 
inder Test that It calls for form and space perception and measures 
mechanical ability “Distiibutive attention may be brought out 
better in this test than in any other so far standardized,” he believes 
Worthington (16) suggested that the Picture Completion Test, the 
Cancellation of A, and the Knox Cube aie tests of special ability 
and “further analyses of these tests should be made to determine 
wlrat ability they do test ” The Maxficld Coloi Cube Tebt was 
first used bv its authoi in connection with a study of image ability of 
child]cn In addition to this ability, Hutt (6) considered the specific 
element of "mental noting,” in which occur attention, perception, and 
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an sprinting upon mcinoiy oi: an image of the two colored spatial 
pattern. This, howevej, may be little moic than that which has 
been termed the memory span, rintnci and Andejson (9) icpoited 
that it IS possible thiough administeiing the Pictuie Completion test 
*^to get some measure of the child’s apperceptive abdity, to see bow 
well he IS able to meet the rcquiicments of each situation by grasping 
Its meaning” Goddaid's Adaptation lloaid (4) was an attempt to 
“discover tlie ability of children to adapt thenibclveb to changed 
conditions.'* Woolley and Fischer (15) considered the caid sorting 
test a good mcasuie of an ej^c-hand cooidination And ^o we might 
continue to cite more studies and moic alleged factois or mental 
abilities or charactciistics of intelligence 

In summary we see that the mental ability or abilities measured 
by performance tests of intelligence have not been satisfactorily 
detci mined even to the extent of their number, to say nothing of 
their names and descriptions, That maiiv such abilities aie supposedly 
being measured is evident fiom the variety of names and desciiptions 
given by test buildcis and uscis on the basis of a prion assumptions 
or observations of the tests in clinical usage. It is the general purpose 
of the study to be reported heie to attempt to pioduce data bcaimg 
on this problem and peihaps to solve some of the problems laiscd. 

B. Proqllm 

On the basis of the pieceding survey and discussion a mucli-necdcd, 
general, long-tcim problem presents itself The ultimate icsults to 
be obtained should lead to a restatement of the qualities measured 
bv performance tests and possibly to a reformulation of the nature 
of “peifoimance intelligence”. 

The hypothesis formulated as the basis for the studv runs soinC' 
wliat as follows' A great many tests have been devised, all of winch 
are claimed to be measures of general intelligence or some attribute 
□r characteristic of it. Since these tests are assumed to be measures of 
the same thing, then large positive correlations should obtain among 
them Expciience has indicated that large positive conclations 'iit* 
not found, thcrefoie the tests must contain uniqueness (pait of which 
is probablv unicliability) The common elements of the inteicoi rela¬ 
tions, and hence of the tests, may be determined statistically, both as 
to the number and magnitude It seems lilcelv that the common 
elements among the tests will not exceed five or six If such is the 
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case then new tests may be constructed to measure the number of 
the common elements and the half-dozen new tests should piovide 
all the information about a testee now obtained by the hundred odd 
tests m use Such new tests may be validated by correlating per¬ 
formance on them with the factor loadings of the appropriate 
common elements and should result in increasing the value and 
validity of perfoimancc measurement, 

Specifically then the pioblcms of this investigation may be stated 
as follows 

1» What IS the nature of the interielationships found to obtain 
among performance tests ot intelligence^ 

2. Is theie a general intelligence measuied by perfoimance tests? 

3 Are there group factois or tiaits measured by performance 
tests^ 

4, How many abilities, characteristics, oi kinds of intelligence 
are measured by. performance tests? 

5, Are there unique performance abilitres, i,e., are there tests 
which have nothing in common with other performance tests? 

6 If gencial or group factors are found, what is their psvclio- 
loglcal nature? In other words, the problem becomes one of naming 
and describing in psychological terms the ability or abilities, character, 
or characters of performance intelligence, 

7 What are the implications of the findings of this study for 
the theory of intelligence and for the theory and technique of 
performance testing^ 

C Method 

A group of 34 of the most commonly used perfoimance tests were 
administered by the author to 56 ninc-year-old boys in a New York 
City grade school These subjects were selected to include the entire 
male population of this school within a three month range of nine 
years, six months, that is, from 9 years, 3 months to 9 years, 9 months, 
This particular school draws principally from the Hebrew popula¬ 
tion and represents the middle class economic level Tlie largest 
percentage of the subjects (59%) were selected from Grade 4^, 
with 16 per cent each from Grades AA and 5A and the sm.illest 
number (9%) from 35. As measured by the Henmon-Nclson 
Intelligence Test, the mean IQ was 112, standard deviation of 16 
The range of these IQs was fiom 80 to 142 The mean score on 
the Brown Personality Test was 20,96 which, according to the 
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norms supplied by the authui (2) of the tcbt, places the average of 
the group in the sixth decile, tenth indicating pooiest adjustment. 
The median of our population, 5, is slightly below the median 
(17 1) of 2748 unsclected cases, aged 9 to 14, upon whom the test 
was standardized. The scores of the selected subjects which range 
from 3 to 48 cover the entire standaidr^cd range from “excellent 
adjustment*’ to "very poor adjustment.” In mechanical aptitude 
as measured by the Revised Minnesota Papci Form Boaid a median 
of 21.37 places this gioup in the 60th peicentile as reported by the 
authors of the test for a group of 108 nine year old boys (10). 

The above, then, indicates that we aic dealing with a highly 
homogeneous group both in age and school giadc with sex held 
constant, and above average in intelligence and mechanical ability 
in which wc arc primarily intcicsted, but sliglitlv below noimal in 
personality adjustment. Since it has been pointed out that there 
was a preponderance of Hebrew children and since this is a city 
group exclusively this may merely mean that the norins foi the per¬ 
sonality tests are not adequate It must be remembered also that 
the intellectual and mechanical ability norms hold age constant while 
the measure of adjustment is based on a wide and unconti oiled age 
range. 

The tests selected included the entuc Pmtnci-Paterson Scale of 
Performance Tests, the Maxficld Color Cubes Test, Lincoln Hollow 
Square, Witmer Form Board, Witmer Cylmdci Test, Dearborn Form 
Board 3, Porteus Maze, Revised Minnesota Paper Form Board Test, 
Brown Personality Test, and Hcnraon-Nelson Intelligence Test 
In addition, a number of other tests were administcied which had 
been selected or devised by the author to measure certain assumed 
mental tiaits Thev were* Aiming, Speed of Reaction, Eve-Hand 
Coordination Maze, Foiin Cancellation, Dot Counting, Ciicle Block 
Form Board, Square Block Form Board, Form Card Sorting, 
Manual Dexterity, and Visual Acuity, 

The Aiming test is similar to Whipple*s save that it is one-half 
the size and the subject is instructed to sit with the test on his desk 
and thrust from eye level downward, lathcr than standing and 
thrusting forward from shoulder level It was felt tliat the former 
procedure more nearly duplicated the type of aiming behavior to 
be found m the performance test situation. The Speed of Reaction 
test was simply the Two Plate Tapping test The Dot Counting 
and Foinn Cancellation tests aie de^ciibed in Whipple’s Manual (13) 
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The Square and Ciicle Block Form Boaids weie home made and 
vveie designed to measuie speed of reaction as applied to Foim Board 
perfoimancc Each consisted of a board the size of the Seguin 
board with recesses and blocks of the same size as the Segum, save 
that the Circle Block test consisted of 12 circular recesses and 
circular blocks^ while the Square Block test was composed of 12 
square recesses and Blocks The Form Card Soiting test was a 
card sorting appaiatus of 15 compartments The 15 test caids each 
bore some dcMgn commonly used m form boards, square, circle, 
diamond, scmi-circle, tiiangle, etc The test senes consisted of two 
trials with 45 cards to be sorted in each trial The Manual Dex¬ 
terity test IS the Fingci Dexterity test devised bv Johnson O’Connor 
with instructions adapted by Whitman (14) for use with children. 
The Visual Acuity test is the well-known Snellen chart, T|ie Eye^ 
Hand Coordination maze was a simple papei-and-pencil squaic maze 
The alley was of equal width about the foui sides of the square, but 
decreased a constant amount as the centre was approached Thus, 
a measure ct cooidination could be obtained in four directions 

These tests weic administered at three different testing peiiods 
at no greater than two-week intcivals The data thus collected, 
yielding some 75 vaiiahles, were coded and punched on Hollerith 
cards The medians, means, and standard deviations of the uncoded 
distributions were computed and compared with those leported in 
the literature This compaiison revealed that the distiibutions of 
the present study are statistically similai to those obtained by other 
cxpei imenters Wheie disciepancies aie appaient, theic aie as wide 
or wider diffeiences between other expcrimenteis as between oui 
results and those of others, indicating inherent unreliabilities of the 
measures or of the samples The intcicoiiclations were obtained for 
all the variables, but of this niimbei only 33 ^vere selected for the 
fsctoi analysis Only those \auables weie chosen which satisfied 
any two of the following ciiteiia 

1 The vaiiable must discriminate individual differences Of 
scveial vaiiables obtained fiom administeiing the same test, that one 
was selected which yielded the laigest standard deviation 

2 The variable must be free fiom obvious contamination bv otlicr 
factors. For example the '^corc on the Substitution Test is contam¬ 
inated bv weighting the time lecorcl b^ the subjective estimate 


errors 
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3 Whenever possible, that vanable was selected which was free 
fiom subjectivity m obtaining it Whenever tune and errors, or 
time and moves were lecoided foi a test the less subjective score, 
time, was taken 

The vanablcs selected aie listed in Table 2 

The correlational matrix shown in Table 1 was factoied by Thiii- 

TABLE 2 

Factorial Matrix 
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stone's centroid method (12) Into the factoiial matrix of four factois 
The loadings and commonalities of these factors are shown in Table 
2 However, before commencing the analysis, the signs of all 
variables in which negative conelations would be expected (ic., 
time, errors, moves, and the like) were reflected The necessity of 
this sign changing could have been remedied if such variables had 
been distributed at the outset in increasing order with the lowest 
score indicating best performance, but it was felt that the pioccdure 
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clistvibutmg uU vauablcs m decreasing order would cause less 
confusion both in computation and in mtcrpictation The numbers 
of all variables in Table 1 winch weie leflccted are preceded by a 
negative sign, and hence should be thought of as negative variables 
The factors shown m Tablo 2 aie not psychologically mcaningfuU 
In order to obtain a meaningful solution any one of several methods 
must be employed for rotating the icfcicnce axes, (The factor 
loadings originally obtained aic merely the piojcctions of the test 
vectois upon these axes) The method clcsciihcd by Guilford (5) 
was chosen, This is a graphical method wheicby two factors are 
dealt with at a time, “rotating them about a thiid axis as a pivot, 
computing new factor loadings after each rotation, and repeating 
the process as many times as is necessary,” that is, until further 
rotations would not decrease the number of negative loadings 
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Although the analysis was earned to four factois, the fourth factor 
was Ignored when the aves were rotated, since the fourth factor 
loadings appealed insignificant accoiding to Guilfoid’s criteria Onlv 
one loadings that for variable 19, contributes inuie than 100 to tiie 
communality 

In order to cxpiess giaplncally the relationships among these 
three factors and thus clarify an interpretation nf them, their loadings 
were augmented by multiplying the rotated loadings by the lecipiocal 
of the square root of the communality The communalitics will then 
approximate unity as seen in the last column of Table 3 Tlie 
augmented factor loadings may now be used in plotting the tests as 
points on the suiface of a sphere of a radius equal to unitv This 
was done by plotting the augmented factor loadings III against 11, 

llll 



Augmented Loadings Plotted as Points on a Spiilre 

as shown m Figure 1 The fiist factor is then pcipcndiciilai to the 
pUne of the diagiam The spheiical triangle ABC has been duuvn 
to show the location of the points in three pLancs 

D Results 
1 Inten elaitoiiships 

The interrelationships found to obtain among pei foimance tests 



98 


JO URN \L or C»» Nl iJC FSYCIIOI OGY 


of intelligence is seen from m examiiititicm of tlic con elation coeffi¬ 
cients prebcntcd in Table I When due account is taken of the 
nature of the seme coi related, and the table is so adjusted as to make 
all caefliuents alike as icgaids their cxpcaccl sign (by reflecting 
signs as previously dcsciibed), negative coi relations arc still found 
among the tests, This is contraiy to the expectation of positive 
correUtions as hypothecated earlici» and is particularly important in 
view of the fact that all of these tests purpoit to measuic intelligence 
or some characteristic or attribute of intelligence For instance a 
glance at the coefficients of the tests in the Pintncr-Patcrson Scale 
indicates that the Adaptation Board and the Casuist Board are 
negatively related. The same statement seems to hold for two such 
apparently similar tests as the Triangle Test and the Hctdy Puzzle 
A. Similar conditions exist between tlie Triangle Test and the Knox 
Cubes, the Hcaly Puzzle A and the Manikin, the Healy Puzzle .uid 
the Pictuie Completion, and the Featiuc Piofile and Adaptation 
Boaid, While other negative coefficients aie found among the tests 
of the PintncT-Paterson Seale they aie so low as to indicate not 
antithesis but lathci no relationship 

Positive coefficients of moderate magnitude do obtain among many 
of the tests as for example, Marc and Foal and Five Figure Board, 
Mare and Foal and Casuist, Five Figiiic Board and Casuist, and 
inanv others, Howevei, since these same genelalizatIons will appear 
fiom later data (the Factoiial Analysis) it seems unnecessary to go 
fuither into any summary of the table of intcrcoi relations Suffice 
It to say that the relationships range fiom moderatelv high positive 
thiough no relationship to moderately high invcise relationship, and 
that It IS difficult to predict fiom the names and dcsciiptions of anv 
two tests just which relationships may be found between them 

2, Factoiial Analysis 

An examination of Tables 2 and 3 icvcals the answcis to several 
of the questions raised earlier and sheds some light on others First, 
the existence of a general factor seems not to be indicated The 
assumptions and mathematics of the Centroid Factoiial Analysis are 
such that to support the claim of a gcncial factoi all loadings for 
Factor I must he po«;ltive and modciately high, Foi a factor to con¬ 
tribute as much as ,100 to the communcihty the loading must be 316. 
An inspection of the Factor I loadings in Table 2 indicates that 
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not only arc many of the positive loadings less than .316 but many 
of them are actually negative. 

By inspecting each test in Tabic 3, Rotated Loadings, and noting 
with which factor each has the highest loading, it is possible to 
observe certain gioupings of tests The Picture Completion, Substitu¬ 
tion, Cube, and Porteus Maze all have higher positive loadings for 
the first factor than for either of the other two However the num¬ 
ber of tests in which Factor I does not play? a part (as indicated by 
practically zero or even minus loadings) is also large An inspection 
of the loadings of Factors II and III indicates at least two more 
group factors running tliiough certain of the tests For instance 
the presence of a group factor (II) is indicated m the grouping 
of Mare and Foal, Casuist, Healy, Manikin, Feature Profile, Lincoln 
Hollow Square, and Witmer Cylinder The tests having high load¬ 
ings with Factor III may be grouped as follows Segum, Five Figure, 
Two Figure, Triangle, Diagonal, Ship, Adaptation Board, Maxfield 
Cubes, Witmer Form Board, Dearborn, Minnesota Paper Form 
Board 

Beyond three factors all that can be obtained arc factors having 
a significant loading for only one test, as indicated by the fact that 
Factor IV has but one significant loading (-429), that for vaiiable 
19, the Witmer Cylinder test; the others are all less than 316, and 
therefore, as stated above, do not make a significant contribution to 
the total communality Hence, factors beyond the third are not 
indicative of general or gioup chai acteristics but rathei of unique¬ 
nesses in each test. 

There seem to be no tests which are unique, that is, do not have 
relatively high positive loadings for at least one of the tliiee factors. 
That all of the tests have some' unique character in addition to their 
group chaiacter or chaiacters is indicated by the fact that none of 
the communalities computed from unaugmented loadings foi three 
factors approach unity. However the difterence between obtained 
communalities and unity may be a function of the unreliability of the 
tests. 

Although the triangle ABC (Figure 1) was not drawn with any 
model or category of triangles in mind, the best fit very closely 
approximates a right spheiical triangle. This is a primary assumption 
of factor analysis, that mental traits aie orthogonal, or in other 
words, are primary independent abilities 



100 


JOURNAL OF GI NETIC PSYCHOLOGY 


A first glance at the figure reveals that simple structure does not 
obtain, 1 c., the tests do not fall exactly on any angle of the triangle. 
This confirms the statement that no test is entirely uniciuc. All the 
tests do not cluster in definite groups noi do tliey distiibutc tliein- 
selves along the planes About half of tlic tests seem to cluster into 
two primary groups at A and B, The remainder appaicntlv repre¬ 
sent measures of more complex abilities. It is interesting to note 
that a number of the tests which were selected oi devised to measure 
certain so-called pure traits, such as the Eye Hand Coordination 
Maze (No 24) and Aiming (No. 23) are among this group of 
complex measures 

First, let us consider the cluster at A Heie arc found four form 
boards from the Pintner-Paterson senes (Nos 4, 6, 7) and the Ship 
Test (No. 11) which although logically a picture completion test, 
IS reacted to by the subjects of the present experiment, at least, as 
a form board The first reaction seems to be to fill the large recess 
with the 10 equal blocks upon which appear the cut-outs of the ship 
picture Often only after he has filled the leccss docs the subject 
comprehend the total problem of re-arranging the blocks to form a 
picture of a ship Also found grouped at A aic the Witmer Form 
Board (No, 17), the Dearborn Form Boaid (No. 20), the leviscd 
Minnesota Paper Form Board (No 33), and the Maxfield Color 
Cubes Design C (No 16) These tests all appear to involve an 
ability that requires the perception of form and space relations, a trait 
which Thurstone has identified as Visualizing This confiims our 
inference of group Factor III 

At B wc find a snnall cluster of tests, (Nos 9, 18, 19, 22, 31), 
Test 22 IS the speed of reaction or tapping test and is piobably as 
pure a measure of speed as it is possible to obtain The Manual 
Dexterity Test (No, 31) which is also found grouped here is a 
controlled speed test in that the subject is requned to react quickly 
in a regulated fashion Test 9 (the Manikin Test) winch is too 
simple for tins group of subjects, becomes a speed, test The Lincoln 
Hollow Square (No 18) is heavily weighted by the speed factor 
m its less difficult parts It will be remembered that this test is 
composed of 10 problems of increasing difficulty The first six or 
seven parts are very easy to complete and are thus measuring speed 
of reaction to a large extent. The remaining parts weic also easy 
for most of our subjects The score on the Witmer Cvlmder Test 
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(No 19) lb the ume of the shortest trijil and it becomes consequently 
a matter of finding the desired cylinder quickly rather than of per¬ 
ceiving form and space relationships as each cylinder \s reacted to 
These tests all seem to involve an ability to make a quick identifica¬ 
tion of simple perceptual material when mixed with like or similar 
material^ and for this reason may be thought of as Perceptual Speed 
(Thurstone) This description gives psychological meaning to our 
gioup Factor II, 

Along the plane AB are found tests moic complex than those at 
A QT B and dependent upon them A consideration of the makeup 
of these tests shows the logic of this statement The Scguin Boaid 
(No 2) and Five Figuie Boaid (No, 3) weie easier for our 
subjects than the other tests giouped at and therefoic would seem 
to involve more of the speed factor Tests 1, 5, 10 (Mare and 
Foal, Casuist Board, and Feature Profile) lie relatively close to the 
speed cluster at but at the same time theie was inheient in their 
makeup a more definite form of relationship to be perceived than is 
tjue of the other tests at B 

There is no grouping of tests at C, indicating that none of the 
tests selected for the present analysis is heavily weighted with this 
tiait However, when we inspect the figure further and note the 
tests lying in the planes originating from C we find a suggestion as 
to the identification of this factoi, The Dot Counting Te"^t, of 
which we have two variables included; time (No 26) and criois 
(No 27) he near two different C planes, The Time measure lies 
in the CB plane or in other words involves speed of reaction to an 
extent, while the accuracy measure (errors) lies in the CA or foim 
perception plane The Dot Counting test is a test where the subject 
counts a linear or clustered grouping of dots The linear groupings 
may be grouped in threes or fours and the like Superior pei for- 
mance is gauged by the subject’s ability to accommodate himself to 
the objective grouping of the cards Thus, excellence of this per¬ 
formance depends upon the ability to discover and make use of this 
principle Tests 14 and 15 (Adaptation Board and Cube Imitation) 
call for this same behavior but are also dependent upon space percep¬ 
tion as seen by their proximity to the CA plane Tests 12, 21 and 
23 (Pictuie Completion, Poiteus Maze, and Aiming) may be des¬ 
cribed in similar terms as being dependent uoon the ability to discover 
a pattern or rule of procedure. The Porteus Maze is usually 
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dcsciibcd ai a measure of planning ability but it is shown here to be 
measuring a complex trait, which may be planning ability, but which 
also involves at least two simpler abilities The Aiming test was 
selected for our battciy because it was thought that it measured 
aiming However, when we control the subject’s aiming by restrict¬ 
ing him to aim m a sequence, or as it developed, a pattern, we are 
also obtaining a measure of the instructions to follow this pattern or 
rule We would, therefore, name this trait, and group Factor I 
which it describes, Induction (Thurstone). 

Further confirmation for naming the points of our triangle in the 
above terms is obtained from noting the location of the Circle and 
Square Block Tests (Nos. 28 and 29) They are both speed tests 
and are found clustered near B but since the placing of a square block 
in a square lecess requires a greatei dcgiee of foim discrimination 
than the placing of a circle block in a circular recess, wc would expect 
to find the Squaie Board to be ncaicr the Visualizing plane than 
Induction. Such is the case. 

Finally, it is our purpose to show that since the attempts to 
measure intelligence as an entity have not yielded a working defini¬ 
tion, the way is now open through factor analysis to redefine our 
conception of intelligence in terms of interrelations of measurable 
unitary abilities The prc'^ent investigation has set out to discover 
those factors which operate in differentiating individual performances 
in a group of non-verbal tests of mental ability 

The evidence was presented above that tliree is the smallest num¬ 
ber of independent abilities that need be postulated to account for 
the table of intercorrelations of a group of performance tcstsi Fur¬ 
ther experimentation with these and other tests will probably increase 
this number 

There \s a very plausible explanation for the absence of a general 
factor. There is no cleai-cut general factor because all of the tests 
are not actually or thcoreticallv measuiing a general ability Certain 
tests were purposely selected because they were thought to measure 
a very specific ability, for example, speed of movement, and speed of 
reaction. The fact that there is an indication of induction as a 
factor suggests that here wc are measuring an ability, the ability 
to '‘discover some principle oi tulc that governs the matciial,” 
which IS very similar to Spcaiman's gencial intellective factor 
A tc‘?t devised bv Speaiman to mcasuic ‘V” ^vas one of the tests 
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used hy Thurstonc and found bv him to involve this trait winch 
he has named Induction. Beinreuter, under whose direction Mur- 
pliy^s Study was puisued, states that her factor ^'labeled the ^mental 
manipulation of relationships expressed symbolically* probably cor¬ 
responds with Thurstone^s ‘induction' " (1). 

There is also a similarity between our other two factors and 
those repotted hy MuTphy> which ^he found to operate in paper-and- 
pencil performance and intelligence tests. The simllaiity of Thur- 
btonc's Visualizing and Perceptual Speed factors to Muiphy’s “Men¬ 
tal Manipulation of spatial relations” and “Speed of Eye-Hand 
Coordination” has also been pointed out by Beinreuter. 

These evidences of the similarity of the psychological natures of 
the difterentials of intelligent behavior as found by three different 
investigators, utilizing two appioaches to racasuicment, i c, per¬ 
formance and paper-and-pcncil tests, compel us to redefine our terms 
for the description of mental ability, whether it is the ability to 
think in abstiact terms or to adjust to one*s envnonment, or wliethei 
it IS the capacity to acquite ct the general ability consciou^ily to adjust 
thinking to meet new requirements, We are now in a position ex¬ 
perimentally to deteiminc whether it is any or all of these things 
working togcthei, or whethei it is an entirely difterent interaction of 
abilities 

The findings of the present study* give us a foundation on which 
to build new tests for the measurement of the primary independent 
characteristics of intelligence We will need measures, each of which 
will sample one trait or factor, and with the inclusion of these in a 
new battery of performance tests we will have tests representative 
of a sampling of performance abilities 

E Summary and Conclusions 

To further the study of factors which may be assumed to account 
for Performance Test behavior, a battery of well-known tests were 
administered to a group of 56 nine-year-old boys in a New York 
City grade school The ages of these subjects ranged within tliree 
months of nine years six months (sigma = 2 months). The tests 
selected included the Pmtner-Patcrson Battery, tlic Seguin-Witmer- 
Sylvester Form Board, the Lincoln Hollow Square, the Witmer 
Cylinder Test, the Dearborn Form Board 3, the Porteus Maze, 
Revised Minnesota Paper Form Board Test, Henmon-Nelson Intel- 
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ligcnce lest, the Blo^vn Personality Test and several other tests 
devised by the author or selected to mcasuie assumed psychologically 
primary, independent abilities. 

The data collected fiom scoring these tests yielded 77 variables. 
The means, medians, and standard deviations were computed for 
each distribution to indicate comparability of our data to standaid 
usage of the tests. Intercorrelations lor all 77 variables were com¬ 
puted and 33 variables were selected for a factorial analysis This 
correlational matrix was factored by Tliurstonc’s Centroid llcthocl 
into the factorial matiix of thiee factors. In order to obtain a 
factorial solution, psychologically meaningful, the reference axes 
were lotatcd, the new loadings augmented and plotted as points on 
the surface of a sphere. 

The following conclusions may be drawn from an analysis of 
these data: 

1. The interrelationships among the performance tests used were 
found to range from moderately high positive through no relation¬ 
ship to moderately high inverse relationship. 

2. The presence of a general factor in the correlational matrix 
was not disclosed 

3. Several group factors or abilities wcie found to account for 
tile common elements In performance as indicated by the correlational 
matrix. 

4 It seems evident from the findings that the tests used In this 
battery are largely measures of two primary abilities witli some evi¬ 
dence of a third ability, not well measured by any single test. 

5. There seem to be no tests which do not li«ave some unique 
character in addition to their group cliaractci in view of the fact tliat 
none of the communalities approach unity. 

6. The psychological nature of the three group factors found 
may be described as (fl) an ability that requires the perception of 
form and space relations, (b) the ability to make a quick identifica¬ 
tion of simple perceptual material when mixed with like or similar 
material, and (c) the ability to discover a pattern or rule of proceduie, 
These traits have been previously described in similar terms bv 
Thuistone and identified by him as Visualizing, Peiceptual Speed, 
and Induction, respectively. 

7. The mental traits as measured by the test battery of the pres¬ 
ent investigation are orthogonal, or in other words, they aic indepen¬ 
dent mental abilities. 
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SUBJECTS AS MEASURED BY CERTAIN 
OF PIAGETS TESTS^ i 
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Elizabeth B Lane and Elaine F. Kinder^ 


A The General Problem 

The chief principle employed by Piaget to explain the charac¬ 
teristics of children’s thinking is that of egocentncity Egocentricity 
IS Piaget’s name for the fact that the child’s thinking cannot go 
beyond his own immediate point of view. The child does not ques¬ 
tion his own impression: the world is simply what it appears to him 
to be, because he does not yet know that portion of it which is inde¬ 
pendent of him. He does not understand that the world may appear 
in a different light to others. Piaget contends that it is ‘‘because 
he has always taken his own point of view as something absolute 
that the child remains ignorant of the habits of relativity and com¬ 
parison” (3), and accordingly reduces ideas of relationship to ideas 
of simple quality. This may be illustrated by Piaget’s further state¬ 
ment that the child "does not realize that a brother must necessarily 
be the brother of somebody, that an object must necessarily be to the 
right or left of something, or that a part must necessarily be part of 
a whole, but thinks of all these notions as existing in themselves, 
absolutely” (3, p 131). The increase in ability to giasp ideas of 
relationship is termed by Piaget the growth of relativism Rela¬ 
tivism grows as egocentricity declines and as the child becomes 
increasingly able to abandon his own immediate point of view. These 
processes are conceived as being continuous in the developing child, 
but Piaget believes that certain stages or levels stand out and can be 
described. Tliese levels he has defined in terms of chronological 

•Received in the Editorial Office on April 2, 1938 
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age, and he has emphasized the role of social intercourse in effecting 
the transition from one level to the next hij 2 ;hei 

Piaget’s work has been cilticizcd as being based on c'^perimcntal 
evidence vvliicli is too limited for bis far-icaching interpretations.^ 
Attention has been called to the small numbers of subjects used in 
his studies, and to the need for appljdng his uiclbods to otlicr groups 
of similar make-up. Also, the iinpoitantc of extending these tech¬ 
niques to work with non-typical individuals, such as mental defectives 
or psychotlcs, should not be overlooked. 

The use of Piaget's methods with subnoiinal subjects is of special 
significance because in mental defectives we have a group of indi¬ 
viduals for whom the increase m chronological age and the growth 
of "mental maturity” sustain a relationship which diffcis from that 
for the majority of persons. This fact has considerable significance 
for the problems studied by Piaget Piaget has described the thinking 
of the "cight-year-old child,” foi example, but Avhethcr this child 
thinks he docs because he has lived eight yeais, or because he 
has attained a level of mental maturity usually but not necessarily 
reached by individuals ’who have lived eigtu vears, remains a ques¬ 
tion. Assuming that Piaget has dcmonstiatcd that the ability to 
handle certain ideas increases for many childicn as they grow older, 
this fact alone docs not lead, on either theoretical oi empirical 
ground, to the conclusion that chronological age is tlic sole or chief 
determinant of this process, If satisfactory methods of studying them 
can be established, factors of intellectual or social matuiity, to a 
certain extent independent of chronological age, may be found to have 
an important or even major influence. The examination of subjects 
who are mentally defective offers a possible means of comparing the 
two factors of intellectual maturity and chionological age with 
respect to their relative influence on the growth of the abilities inves¬ 
tigated by Piaget The present study was undei taken as an initial 
step in work with this problem 

It is clear that in order to attack this problem the factors of 
chronological age and intellectual maturity must be controlled and 
varied independently; and it is also clear that some measure of intel- 

*Thoae who make this criticism seem sometimes not to do justice to the 
general significance of Piaget’s contribution to genetic psychology and to 
the psychology of the thought-processes. It may be pointed out that any 
experimentation dealing with particiilni aspects of Piaget’s work is in a 
sense a tribute to the ongirinlity and insight of hh thinking 
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lectual maturity must be used to do this. The teim “mental age*’ 
has until now been avoided, deliberately. It is the authors’ opinion 
that the uncritical adoption of the familiar contiast of “mental” with 
“chronological” age tends to contiibute to the piacticc of ncccpting 
as final tlie results of certain techniques for measuring intelligence 
It IS difficult, at best, to avoid attributing to particular units for 
measuring mental matunty an objectivity comparable to that of the 
units by which we measure chronological age 

There is another reason for minimizing the use of the term “mental 
age” here. Let us suppose that a relationship should be found be¬ 
tween the development of the abilities studied by Piaget and the 
development of abilities used in measuring intelligence If these 
latter abilities arc regarded as constituting “mental age” in some 
special and ultimate sense it becomes dangeiously easy to conclude 
that the development of these “mental age” abilities causally deter¬ 
mines the abilities studied by Piaget. It is our contention, however, 
that our present knowledge does not wan ant this conclusibn. There 
is no teason for asseitmg that the abilities now used in testing intel¬ 
ligence aie more fundamental to intelligence than o the is which might 
be found to be related to them It is entirely possible, for example, 
that the measurement of the amount of lelativism m a subject's think¬ 
ing should have a piactical value foi piedicting his mental level, 
and a theoretical value tor undeistanding what that mental level 
means, that would icndei it of as much iinpottance as the measure¬ 
ment of the more familiar abilities long associated with intelligence 
tests, 

The above discussion is not intended to depreciate the practical or 
theoretical value of the concept of “mental age” or of any mstiuments 
for measuimg intelligence. Throughout the present expenment the 
results of the Stanford-Binet Scale, being readily available, were 
used as oui determinants of the mental maturity of our subjects. 
These results aie, of course, expiessed in teims of mental age, and the 
term will be used frequently fiom now on in repoitmg ©ur procedure 
and results, but its use should be considered in the liglit of the 
foregoing qualifications. 


13 Procedure 

The present study .attempts to repioducc with subnormal subjects 
one of Piaget’s experimental techniques, selected because of its inter- 
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cst for the problem of cgocentucity and relativism, and because of 
its simple and definite nature. This is a series of 12 questions dealing 
with ideas of relation, six with the concepts of "brother and sister," 
and six with those of "right and left.” These questions aie listed 
below. 

Tests in "the Logic or Reiaiions”* 
t Bfathers (lud Sisters 

I How many brothers have you? And how many sisters? 

(H the subject has a brother /I and a sister B)—how many 
brothers has A? And how inntiy sisters? How many brothers 
has Bf And how many sisters? 

3, How many brothers are thoc m your family? How many 
sisters? How many brothers and sisters altogether? 

3, There are three brothers in a family Jolm) Dick:» acid 
Tom How mofiy brothers has John? And Dick? And Tom? 

4 Are you a brother (or a sister) ? What is a brother (or 
sister, according to the sex of the subject) ? 

5 George has three brothers, Pniil, Henry, and Charles 
How many brothers has Paul? And Henry? And Charles? 

6 How many brothers are there in this family? 

n, Riffht and Left 

7 Show me your right hqnd, youi left Show me your light 
ear, your left, 

8 Show me my right hand, my left Show me my right 
car, my left. 

9, (A penny and a pencil aic placed before the subject) 

Is the pencil to the right or to the left? And the penny? 

10, (Examiner holds a penny m her light hand and has a 
watch on her left arm ) Have I got the penny m my tight 
hand 01 in my lett? And the watch? 

11 (A pencil, key, and penny are placed before the subject) 

Is the pencil to the left or to the right of the key? And of 
the penny? Same for other objects 
12, (Same as 11, except that a key, piece of paper, and 
pencil arc used, and that the objects arc covered after being 
exposed to the subject for 30 seconds ) Is the key to the left 
or to the right of the piece of paper? Same for nil. 


♦Taken, with a few mmoi changes, from (3) 
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To answer all paits of the fiist six questions correctly, the subject 
must understand the mter-ielationships of siblings both in the family 
of which he is a member, and m families of which he is not a member 
To answer the last six questions correctly, he must know that right 
and left for him do not necessarily coincide with right and left for 
somebody else, and that objects are not right and left in themselves, 
but in 1 elation to othei objects. Inability to abandon his own 
immediate point of view will prevent a subject from being able to 
answer these questions 

In applying these tests to 240 school children ranging from four 
to twelve years in chronological age, and of unspecified mental age, 
Piaget found that thcie was a certain age level at which each test 
question could be answered by 75 per cent of the children, and, 
accordingly, a definite older of difficulty within the group of ques¬ 
tions, The general pioblem of the piesent study has already been 
discussed; but the writers were also stiongly interested in investi¬ 
gating to what extent these more specific findings of Piaget’s would 
be duplicated in woilc with subnoimal subjects, 

The subjects were 50 subnormal children in Letchworth Village, 
25 boys and 25 girls, Foundlings, only children, left-handed chil¬ 
dren, and those who had been in the institution longer than five years, 
were excluded The selection and grouping of the subjects were 
arranged to study the relative impoitance of mental matuiity and 
chronological age This could have been done by holding the mental 
age of the subjects constant and varying chronological age, oi by 
holding the chronological age constant and vaivmg mental age, or 
by using a group selected for homogeneity as to one of the two factors 
and unselectcd as to the other. A complete study might make use of 
all thiee proceduies; the present investigation used the second chiefly. 
In our groups mental age was varied, and chronological age held 
const«int, for the most part, at a level where it is believed no longer 
to influence mental development markedly This was done by using 
four groups (Groups 1 to 4), of 10 childien each, all having chrono¬ 
logical ages of approximately sixteen, and mental ages on the 
Stanford-Binct Scale of six, eight, ten, and twelve years respectively. 
The average chronological ages and mental ages for these gioups are 
shown in Table 1. 

In 36 of the 40 cases in Groups 1 to 4, no chronological ape 
deviated from sixteen years by moie than foiii months. The remain- 
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lAHIE 1 

PercenTxNge 01 "loTAi NuMRrR 01 QursTin'^b Ai^swerid Correctiy ry Each 

Group* 


Group 

Average 

€J M 1 

TcviUS 

ciiicsiions) 

Test ll (6 
questions) 

Both tests (U 
questions) 

1 

{6-6 

Sll 

10 

25 

18 

2 

16^3 

8- 2 

30 

55 

44 

3 

16-1 

10- 1 

78 

80 

79 

4 

16-2 

12- 1 

92 

92 

92 

Y 

12-1 

8- 1 

10 

52 

46 


*N — 10 for each group. 


ing deviations were onlj'^ slightly grcatci The /(? s, of cour^^e, 
differed appreciably among Gioups 1 to 4, Group 1 subjects having 
an average IQ of 38, Group 2 of 51, Gioup 3 of 64^ and Group 
4 of 77. 

The fifth gioup, Group Yj was a contiasting group of 10 subjects 
who were chronologically yoimgcif having chronological ages of ap¬ 
proximately twelve yeais with no deviation gicater than foui months, 
Thus these subjects, as a gioup, diftcicd equally in cliioiiological 
age from each of the othci Groups I to 4, But the subjects of 
Group Y had mental ages of approximately eight vcais (with no 
deviation greater than four months), which coirespondcd to the 
mental ages of the subjects of Gioup 2, Moreover, the chionoIoqiCRl 
ages of Group Y corresponded to the mental ages of Gioup 4, while 
in IQ the subjects of Group Y conesponded-to those of Group 3 
The performance of these five groups of subjects, theicfore, affoicicd 
opportunity for comparison independently on the basis of mental 
age, chronological age, and IQ. 

C. Results and Conclusions 

In studying the results we have examined both the total number 
of questions answered correctly and the difficulty of the individual 
questions If chronological age deteuTiincs the growth of relativism 
in these concepts, we should expect to find a considerable uniformity 
in the performance of the subjects in Groups 1 to 4, with an inferior 
performance on the part of the Group Y subjects If, on the other 
hand, mental maturity is moie impoitant, we should expect to find 
that the performance would improve steadily fiom Gioups I to 4, 
and that the performance of Group Y would more closely resemble 
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subjects with the same mental ages 

We may considei fiist the total number of questions answered 
correctly Hcie we wish to know how the scries as a whole is 
handled by these children, and whether it discriminates between 
the groups 

Table 1 shows the percentage of questions answered correctly by 
each group in Test I> coixipiibing the questions on ^‘brothei and 
sister,” in Test II, comprising the questions on “right and left,” and 
in both series consideied as a total Question 4, leqiiiring the defi¬ 
nition of a brother or sistei, has been omitted here, foi a leason which 
will be pointed out later. 

It will be seen at once that there is a consistent and marked in¬ 
crease m the percentage of questions answered conectly in cacli test 
senes, from Group 1 to Gioiip 4 Thus, foi our subjects, those with 
a mental age oi six years answeied 18 pei cent of the questions cor¬ 
rectly, those with a mental age of eight vcais answered 44 per cent, 
those with a mental age of ten, 79 pei cent; and those with a mental 
age of twelve, 92 per cent Oui data thus indicate cleaily that in 
aftecting the performance of these subjects mental matuiity is a more 
important factor than chronological age 

This conclusion is supported by an examination of the performance 
of Gioup Y. Heie we find a peicentagc of correct responses which 
appioximatcs the recoid of Gioup 2 fat moie closely than that of any 
other group, whether we consider each senes of questions alone or both 
series together Group 2 subjects answeied 48 questions coirectly, or 
44 per cent of the total; Gioup Y subjects answeied SI questions cor¬ 
rectly, or 46 per cent of the total. The records of the two gioups 
with the same mental age aie thus found to be strikingly similar, 
whereas comparisons on the basis of chronological age or IQ show 
marked difterences in peifoimance.'^ These findings indicate, then, 
for these subjects, the existence of definite levels at which a certain 
number of correct responses can be made to the senes of test questions 
considered as a battery, and they also bring out the importance of 
mental maturity in determining these levels. 

There remains the problem of the comparative difficulty of the 

^Comparison of the pcrfoimance of Group Y subjects with that of Group 4, 
whose mental ages coirespond to the Group Y chronological ages, reveals 
Q particularly striking discrepancy 
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individual questions, .ind of the existence of levels at winch specific 
questions can be answered Table 2 shows the pel cent of each group 


TABLE 2 

Per Cent oi Each group Responding Corrccfly to Each Question^ 


Quesnon 

Group 1 

Group 2 

Group 3 

Group 4 

Group Y 

7 

70% 

100% 

~100% ^ 

100% 

100% 

9 

40 

90 

100 

90 

80 

2 

20 

60 

90 

90 

80 

8 

20 

70 

90 

100 

60 

10 

20 

60 

90 

100 

60 

3 

0 

40 

100 

100 

40 

5 

10 

20 

SO 

100 

30 

6 

10 

10 

70 

100 

30 

U 

0 

0 

50 

80 

10 

1 

0 

10 

40 

70 

10 

12 

0 

0 

50 

80 

0 


*Tlie questions are here arranged in order of decreasing number of cor¬ 
rect responses from the -whole group (50 subjects). Question 7 was answered 
by 94 per cent of all the subjects, qiiesiions I and 12 by 26 per cent The 
one failure in Group 4 on question 9 was th.u of a hoy who explained 
that he thought he should reverse his answer m this case to correspond to the 
examiner’s point of view. 


responding correctly to each question, Here we find that each ques¬ 
tion is answered, m general, by an increasing number of subjects as 
the mental level of the groups increases, and that questions answered 
at a certain level can always be answered at all higher levels This 
means that each question m the series, like the seiics as a whole, dis¬ 
criminates to a certain extent between the groups 

Our results also show, as did PiagetN, th^it the questions differ 
as to the levels at which they can be answered by a given peiccntage 
of the subjects. Table 3 indicates the levels at whicli the questions 
can first be answered, presenting these results in the form of a com¬ 
parison between the Letchworth subjects and the Piaget subjects, 

TABLE 3 

Levels at Which the Questions Can First be Answered 


6 

S 

U 

12 


Questions answered by Questions answered by 

70% of Letchworth group 75% of Piaget group 


7 2 7 

2, 8, 9 3 ' g, 9, 10 

3, 5, 6, 10 1, 5, 6 

h 11, 12 U, 12 
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In examining this table It mu^t be boinc in mind that the figuies in 
the age column represent mental age levels for the Letchworth sub¬ 
jects and chronological age levels for the Piaget subjects Since 
the Letchworth results make use of only alternate yeais, these alone 
have been Included here. One fuithei point should be mentioned, 
whereas Piaget considered a test passed at a certain age if 75 per 
cent of the childien of that age passed it, 70 per cent has been 
used as the criterion for the Letclnvoith groups, since each of these 
included 10 children 

Looking first at the Letchworth results only, in Table 3, we may 
see that Question 7 is the only one which could he answered by a 
majority of the subjects in Gioup 1 This question, requiring the 
subject to name his own right and left hands and ears, involves no 
shift from the subject’s own point of view in the response. Group 2 
and Group Y subjects can answer, in addition to Question 7, Ques¬ 
tions 2, 8, and 9 Question 2 involves simply knowing the total 
number of siblings in the subject’s own family, and requires very little 
understanding of the reciprocal nature of the brother or sister 
relationship Because the total numbei of boys and giils in a family 
IS frequently mentioned, it is doubtful that a subject must necessarily 
understand that he himself is a brother In order to pass this ques¬ 
tion To answer Question 9 the subject must be able to transfer 
the concepts of light and left fiom parts of his own body to objects 
outside of himself, light and left arc thus no longei the names of 
simple qualities attaching to his own hands Question 8, the desig¬ 
nating of the examinei’s right and left hands, requires a still greater 
shift from the subject’s own immediate point of view Question lO' 
necessitates a combination of these two processes, and is not answered 
until the next level j he,, by Group 3 subjects The latter aie alsct 
able to handle questions dealing with the reUtionships of brothers in' 
families not their own, namely, Questions 3, 5, and 6 Not before 
the Group 4 level of twelve years can Question 1, regarding the 
relationships of the subject’s own siblings be answered, and here it is 
answered by no moie than 70 per cent of the group Question 1 
provides considerable opportunity for confusion between the subject’s 
own point of view and that of others The other questions answered 
for the first time at the Group 4 level, are 11 and 12, which deal 
with the positions of three objects, and requires a well-developed 
grasp of the relativism inherent in the concepts of right and left, fox 
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With these questions tlic subject must state that a key, for example, 

IS to the left of a penny, hut to the nj;ht of a pencil. 

A brief compaiison of the peifoimancc of the LetUiworth group 
with that of the Piaget gioup shows that the range of levels, whether 
mental or chronological, is about tlic Mine foi both gioups. We 
may note especially that all of the questions can be answered in 
approximately the same ordci by both gioiips. 'They fall at approxi¬ 
mately the same levels, with a few diltcicnees in favor of the Piaget 
subjects 

Any work -ooWy 

with quantitative results neglects a pa it of the material which he 
himself emphasizes tiuougliout. It is important not to consider 
the senes of questions used hetc simply as a list of items which may 
be passed or failed. The content of the individual iespouses and the 
significance of the questions should be moie thoroughly studied; and 
the reasons for failing certain questions analy/icd In responding to 
Question I, for example, it was common lor a subject to fail for one 
of the following reasons, counting himself in the number of liis own 
siblings, omitting himself in counting the brothcis of liis siblings, or 
saying that his siblings had no brotheis oi sister-^ These indicate a 
confusion on the pait of the subject between the total number of 
children in his family and the numbci of his siblings, and between 
his point oi view and that of the others Tadincs on Question 1 
also included, particularly for the subjects of Groups I and 2, re¬ 
sponses which were simply incoheicnt or self-contradictbry. A few 
subjects who gave different numbers of siblings foi difteient children 
in the family did so according to a plan, for example, attributing 
more brothers to the older children than to the j^oungcr Unfortu¬ 
nately, the limits of this paper do not permit more complete analysis 
of qualitative material. It should be pointed out, however, that 
Question 4 would be particularly useful in this connection This is 
the question which was not considered in the quantitative results 
because of the difficulty of scoimg the responses as simply passed or 
failed Piaget stipulates that a successful definition of a biotlier must 
state that in order to be a biotlier one must have a brother or sister, 
hut this criterion seemed to place too gicat r premium on a particular 
verbal form of desenbing the relationship. 

The results of the study may now be summarized as follows; 
(iz) The test questions used heie, consuleicd both separately and as a 



LLi/AnrriE n i ant and elatnis f kinolr 


117 


senes, weie handled piogressivcly bettei by the'c siibnoimal subjects 
as the mental ages increased (A) Increase in chronological age 
alone, fiom twelve yeais to sixteen, did not impiove peiformancc 
(c) The test questions differ in difficulty, i c , in the mental level 
at winch they can be coircctly answered by a majoiity of these sub¬ 
jects (d) The levels found heie coirespond appioximatcly to those 
found by Piaget for school childien of different chronological ages 
Seventy pei cent of our subnoimal subjects with a mental age of six 
years answered only one of the test questions, whcieas 70 per cent 
of those with a mental age of twelve years answered them all 

The results indicate, therefore, that for mentally subnormal indi¬ 
viduals, relativism in thinking, as measuied by tests such as those 
used in this study, vanes directly with mental level We may 
suggest more tentatively that, for any subjects, the ability to handle 
concepts mvolvmg such leUtivism depends moic closely on mental 
level than on chronological age. If this is tiiie it would mean that, 
when Piaget found the giowth of relativism associated with increase 
in chronological age, the really significant lelationship was rather 
between relativism and mental level.*' It is clear that more work, 
using larger numbers of subjects, involving superior children as well 
as defectives, and varying both mental and chronological age at 
different levels, is needed to check any such geneial conclusion The 
role of social rather than intellectual matuiity, m so far as this can 
be isolated, should also be examined, 

The question ot the extent to which it is legitimate to argue 
from results based on the particular test questions to conclusions 
regarding relativism and egocentricity in general, is one which cannot 
be Ignored, although its treatment is outside the scope of this paper 
In this connection a study by T. M. Abel (1) and a recent article 
by L. Deshaies (2)® are of interest. M. Deshaies adduces experi¬ 
mental evidence to support the thesis that relativism is itself a da¬ 
tive” concept, i e., that lack of relativism charactenaes thinking in 
adults as well as in children, and that in its measurement the par¬ 
ticular problems used to test it must be taken into account. 

Whereas M Deshaies’ study is directed toward a better under- 

“Actually mental level and chronological age approximately coincide for 
the majority of school children 

®This article did not come to the authors' attention until the present study 
was being prepared for publication 
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standing of the concept of relativism per se, tlie work described in the 
present paper seeks to test certain factors by which relativism may be 
influenced, Both appioaclics are important in clarifying Piaget^s 
chief principles, A further important result of such work as this 
may be, as we have suggested earlier, a clearer imdcrstaruling of other 
older and more familiar psychological concepts. 
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THE EFFECTS OF COMPLETE AND PARTIAL OCCIP¬ 
ITAL LOBECTOMY UPON THRESHOLDS OF 
VISUAL REAL MOVEMENT DIS¬ 
CRIMINATION IN THE CAT* 

Dehoitmevl of Psychology^ Stanford Vtnversily 


John L. Kennedy^ 


A, Introduction 

In the liistoiv of the growth of knowledge concerning mechanisms 
upon which behavior depends, the contioiled preoperative and post¬ 
operative testing of animals after experimental lesions in the nervous 
system has been most important In applying this method to studies 
of receptor function, the point of view is now generally accepted 
that what is sometimes called the "peiccptual” ability of different 
organisms may be studied and compared by establishing certain 
criteria of differential oi selective behavior with regard to measure- 
able differences m the physical environment The value of such an 
objective experimental method lies in the fact that it not only allows 
a rigorous control of motivation and suggestion, which is so often 
lacking in studies on humans after biam lesions, but it also permits 
the correlation of differences in functional capacity in so far as such 
differences may be found at various "levels” in the phylctic senes 

A large body of experimental data on typical laboratory mammals 
has been secured in the past 20 j^ears bearing on the function of 
the cerebral cortex in the mediation of visually controlled behavior. 
These studies, although contributing many facts in regard to the 
idle of the cortex in vision, have left unanswered some important 


•Accepted for publication by Leonard Carmichael of the Editorial Board, 
and received in the Editorial Office on April 6, 1938. 

Submitted in partial fulfilment of the requirements for the degree of 
Doctor of Philosophy at Brown University as a dissertation entitled 
"Visual movement discrimination in the cnt. Effects of extirpation of the 
visual cortex upon movement discrimination ” 

‘Fellow m Psychical Research, Psychology Department, Stanford University 
The writer is indebted to Dr, K U Smith of the University of Rochester, 
who performed the operations on the animals used in the present experi¬ 
ment and aided in the histological work described 

119 



120 


TOURNAl or iA Nl lie rs^cnojoc.v 


questions, among is tlic problem of the function of the vi'iual 

cortex in the perception of moving visual stimuli 'The wntci (15) 
has cisewheie discussed the available liiei«itiiie on tins aspect of cor¬ 
tical function The present repoit will be devoted to an analvsib of 
residual capacity for movement disciinunation in cats in which the 
visual coitex has been either paitially or completely cxtnpatcd. 

B Thi: Anatomy or Tin Visual Svslim in anr Cat 

Before proceeding to the dcsciiption of these cxpei iincnts, it seems 
advantageous to piescnt in detail the available anatomicril data 
on the stiucture of the visual system in tlie cat. Tlic importance 
of anatomical knoviledge foi psjcliological thcoiy of the sensory 
mechanisms may be summanzed in the wouls of Ilciischcn (10) 
who stated, 

In order that modern psychology inai [j obsess a dchime start¬ 
ing point nncl fouiulntion, uc must obtain an exact idea of the 
anatomical constinction and physiological function of the paths 
and cortical arcsxs of our senses, as well an their connections 
with otlier parts of the brain 

The specific facts conccining the anatomy of the visual system 
of the cat can be assembled by combining cxpciimcntal results from 
a number of sources. The following suivcy of the anatomical organ^ 
ization of vision in the cat is not complete, but it is presented in 
its present form to aid in evaluating the results herein discussed, 

The exact anatomical aspects of the eve of the cat have been 
investigated by Ganscr (7), reviewed bv Vincent (44), and Smith 
(40) and completely presented, in comparison with the dog’s eye, 
by Thiculin (42) Accoiding to the lattci, the pupillary opening 
of the cat IS approximately 16 mm at its maximum diameter. The 
curvature of the coinea is slightly less than in the dog and primates 
The lens measures 12-13 mm In a transverse direction and is 8 mm 
thick. These factors and the degree of divcigtnce of the optic axes 
determine the extent of the anatomical monocular visual field, In 
the cat the extent of the monocular field is 197-205 dcgices, extend¬ 
ing 105 degrees temporally and 100 degrees towaid ilic nasal side. 
The binocular visual field extends 111 degrees In compaiison with 
the visual fields of other mammals, the binocular field of the cat 
IS slightly largci than that of the dog but smaller than the binocular 
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Held of infra-human primates and man The monocular fields are 

appioximately similar for the dog and cat. The total anatomical 

visual field is 297 dcgiecs for the cat, slightly less for the dog. 

The letina of the cat’s eye has also been dcsciibed by Thieulin 

(42) Vincent (44) quotes Krause as stating that the cat's retina 
contains a fovea but Thieulin presents definite evidence as to the 
absence of a true fovea An Aiea centjahs with a maximum diam¬ 
eter of 1 mm which apparently contains cones only, is present. In 
a zone immediately sunounding the Aiea centralis, tlie cone-rod 
ratio IS 1 20, more peripherally, 1 25 Thieulin was unable to detect 
visual purple in the cat's eye, Concerning the image-forming capacity 
of the lens and refracting media, it was found that the retina re^ 
ceives images of about three-fourths the size of the image on the 
human retina 

The fibers forming the optic nerve of the cat originate in the 
outer ganglion cell layer of the letina At the chiasm, slightly 
moie fibers cioss over to terminate in the cxteinal geniculate body 
of the opposite side than continue on the same side The major 
portion of these crossed fibers cairv impulses from the nasal halves 
of the two retinae, which receive light cneigy from the monocular 
portions of the visual field The temporal retinae, receiving light 
eneigy from the binociilai poitions of the visual field, send both 
crossed and uncrossed fibcis to the external geniculate bodies 
[Minkowski (30)] 

The lateral oi external geniculate bodies arc impoitant nuclei of 
the diecephalon The optic tiacts entei the brain on the ventral 
surface of the diecephalon and couise upwaid to teimmate in svnap- 
tic connection with cells in the dorsal nucleus of the external 
geniculate body, Some fibcis pass thioiigh the geniculate bodies, 
running caudally, to terminate in and near the superior colliculi, 
phylogenetically old nuclei which arc located on the dorsal surface 
of the mid-brain The connections of the letina with the superior 
colliculi and surrounding areas will be discussed later 

According to the results of Minkowski (30), the whole visual 
field is represented in the lateral geniculate bodies, the poition to 
the right of the fixation point in the left external geniculate body 
and the left part of the field in the right cxtcinal geniculate body 
Within each lateral geniculate body aie found special piojcction 
areas for the monocular and binoculai visual fields Minkowski’s 
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studies demonstrate that the ictinae aic projected on the external 
geniculate bodies In such a way that 

the laternl quailcr of ihe reiuia on ihc snme Mtlc is projected 
to \\\Q medial part (capccialU \w tUc ciodal part of tUc medial 
thrcc-fourtlis) of the external gennulntc lunly of the same side 
Concerning the remaining three-fourths of the retina, which is 
represented in the external geinculnic lit»d> nf the opposite side, 
the temporal quarter is projected in the medial portion of the 
caudal three-fourths, and the nasal half in the lateral part of 
the caudal three-fourths .ind the oral fourth of the crossed 
external geniculate body ^ 

The more recent work of Overboscli (32) shows that in the external 
geniculate body the projection areas of the upper quadrants of the 
retinae He frontally to the projection fields for the lo\vcr quadrants 
These results were obtained by producing Muall lesions in the tetina 
itself and tracing the couisc of dcgcneiated fibeis to tlieii teimination 
in the exteinal geniculate bodies. 

The /Itea cenfralts of the cat which, as has been pointed out, 
seems to be the homologue of the 7}iaculn htien of primates, is the 
region of origin ot both ciosscd and uncrobsed fibers The exact 
localization of the fiber representation of this aica in the external 
geniculate bodies is not known. 

The schema of projection in the nuclei of the mid-brain, includ¬ 
ing the superior colliculi and the pre-tectal region, has never been 
fully worked out. Brouwer (2) piebcnts evidence, based upon 
destruction of parts of the retina, for the existence of such pro 
jection in the rabbit and monkey. Laslilcy (21) has also found 
orderly projection of retinal fibers in the superior colliculi in the 
rat Historically, the superior colliculi have been considered to be 
centers mediating optic reflexes, such as pupillary constriction to 
light, through their connections with the motor nuclei of the Srd 
cranial nerves Recent work on the cat by Ranson and Magoun (36), 
Magoun (24), and Keller and Stewart (12), with reference to 
the pathways mediating pupillary constriction, demonstrates that 
connections with the superior colliculi are not necessary for the 
maintenance of pupillary action to intense liglit stimulation, Fibers 
from the optic tracts terminate in the pictectal region as well as 


’’Writer's free translation 
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m the supcnoi colliculi, and it is believed that these connections 
make possible pupillary action and eye-movements in the absence of 
the superior colliculus Ghiselli (8) has found that brightness and 
pattern vision in the rat is undisturbed after complete destruction 
of the superior colliculi Further studies on the function of the 
pretectal fibers of the visual system will be of great importance for 
theories of visual function. The mid-brain connections of the visual 
system of the cat are of special interest in the present paper since 
Marquis (26) has based a theory of cncephall^ation of visual func¬ 
tion in phylogeny upon the apparent shifting of function fiom the 
optic tectum (visual piojection center of the mid-brain in buds and 
reptiles) to the geniculo-stiiate system of the cortex in mammals. 
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FIGURE I 

Tut CEREDR^L Cortex or hie Cat 
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From the dorsal nuclei of the rxtriiial f^cniculatc bodies, secotid 
order optic fibers, forming the vI'.imI ladidtions, pasb by wav of the 
lateral saggital lavci of tiu- OLcipito^paiictal lobe to terminate as 
stria Gcnnnri-VicQ d’Avvr iii the .uca striata of the cortex, Figure 
1 shows the extent of the area striata oii the dorsal and medial 
surfaces of the cat’s brain Th^ figiuc was picp.ucd from similar 
diagrams piescntcd by Campbell (4) In icLition to tlie cell layers 
of the visual cortex, Foliak (35) concurs with the opinion of 
Biodniann that the majority of fibcis of the visual ladiation end 
in synaptic connection with cells in La^cr IV, the lamina granuloiis 
interna of Brodmann, 

The projection of the retinae on the visual cortex of the cat has 
not been coinplctclv detcnnincd, although Buniwer (2j icpnits that 
experiments aie in progress to settle this question. Minkowski (29) 
concluded that the caudal portion of the area striata is connected 
with the tciTipoial halves of the ictinac, thus subserving binocular 
vision, while the oral part is similarly connected with the nasal 
retinae and the monocular visual fields 
The relations of the afferent vii^ual s>stcm, described above, are 
diagrammatically presented in Figure 2, which Is based upon similar 
diagriims in the articles of Minkowski (29) and Ihiniii (2), The 
connections to the pretectal icgiou and the superior colliculus aic 
shown only on the right side. The extent of the visual coitex on 
the medial suifacc of the left heiiiisphcic and the projection of the 
external geniculate body upon the visual cortex is shown at the 
bottom of the figure 

Barns (2) has recently summaiizcd the avaihiblc knowledge con¬ 
cerning the efferent fibci connections in the micl-brain of the cat. 
These fiber svstenns were traced by means of studying degenerations 
after enucleation of the eyes, by producing lesions in the dorsal 
nucleus of the extcinal geniculate body and by dcstrovlng parts of 
the aiea striata. As mentioned picviously, Minkowski (30) demon¬ 
strated that some afferent fibers from the retina terminate in the 
supeiior colliculus and the pretectal region The laigc efferent tracts 
aiising in the superior colliculus and siiriounding region, the tccto- 
bulbar and the tccto-spinal, aic consulcicd hy Bairis “to make 
possible the turning of the head and body in response to stimulation 
of retinal elements'* He further states, 
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FIGURE 2 

The Afferent Visual System or the Cat 


It is conceivable that the same impulse might reach the 
superior colliculus without first passing by way of the visual 
cortex Just what this means from a functional point of view 
IS enigmatiCi but that this possibility does exist seems sufficiently 
important to mention here 

This statement will, perhaps, be clarified in the discussion of the 
results of the present experiments on extirpation of the visual cortex 
in cats. 

Polialc^s (34) (35) outstanding contiibutions on the neuroanat¬ 
omy of the cortex of the cat furnish the basis for tlie following 
summary By tracing the course of degeneration after lesion in the 
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Visual area, he was able to ascertain that the striate and the para* 
striate areas send effcrcin fibers to t!\c superior colliculus on the 
same side and to the nuclei of the pons by way of the internal 
capsule and the cercbial peduncle. Hairis (2) has further shown 
that some of these fibers pass to the nucleus of the optic tract 
{mcUus lenttfotmis utescncepliah)^ winch lies just oral to the pre¬ 
tectal region between the dicnceplulon and the mesencephalon 
As to the connections of the area striata within the cortex, PoUak 
(35) demonstrated that the cortex immediately surrounding it re¬ 
ceives short fibers and in turn sends associatian fibers to it. He also 
States, 

The area stnntn is connected through callosal fibers with the 
opposite area stnntn and with the pcri-pnrnstriatal area or 
Field 18-19 there Homotopic region receives a greater num¬ 
ber of callosal fibers, hctcrotopic, smaller 

Thus it IS evident that widespread changes due to fibei and cell 
degeneration take place in the central nervou^i system of the cat 
when the area striaLi is completely cxtirp«itcd. In siimmaiy, these 
may be discussed as follows: (/?) Centculo-sttmlal syslem: Complete 
retrogiade degeneration of the optic radiations and of the large cells 
in the dorsal nucleus of the external geniculate body; (b) Tecto- 
colltcular system: Maintenance of functional niid-braiii connections, 
concerning which little is known at present, (c) Efferent system 
fro?7i the aten sinatat Dcgeneiation of fibcis to the superior colliculus 
and perhaps to the pulvinar and other thalamic nuclei. Degenera¬ 
tion of fibers to the pons and the nucleus of the optic tract; (d) 
Cortical system: Degeneration of association fibers to Fields 18-19 
of the same side and callosal fibers (passing tlitough the spleniuin) 
to Fields 17, 18 and 19 of the other side, 

Cs Present Investigations on the ErFEcrs of Ri-moval of 
THE Visual Cortex upon Movement Discrimination 

1. Pj oblems 

The problems on which the results of the experiments reported 
here have a hearing may be stated as follows*. 

(1) What IS the threshold capacity in normal cats for the dis¬ 
crimination of: (rt) moving fiom non-moving identical patteins, (i) 
the faster of two moving identical patterns? 
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(2) How much do the lower absolute movement: thresholds 
change after paitial bilateral extirpation of the area striata? 

(3) What effect docs complete bilateral extirpation of the 
visual area have upon absolute movement discrimination thresholds? 

(4) What conditions will produce significant discriminatory re¬ 
sponses to simple pattern differences after complete loss of the visual 
cortex? 

(5) What effect does extiipation of the visual area have upon 
simple localization of brightness contours? 


2* Apparatus 

The apparatus used in these experiments has been described pre¬ 
viously by Smith and the piesent writer (13) Figure 3 presents a 



FIGURE 3 

SiDC View of thb Apparatus 

C —RestiJuning Cage , SS —Shocking Switches?, L —^Lever> B —Discilmma- 
Uon Boxes, PS —Pulley System, S —Screen, il/ —Phonograph Motoi, LS — 
Light Source 

side view of the apparatus as a whole. Two lever disciimination 
boxes (5), of the sort described by Smith (37), are so arranged 
on a long table that various illuminated patterns can be projected 
on diffusion screens in the fiortt doors of the boxes. Tlie box is 
constructed in such a way that the depressing of a levei (L), which 
projects from the fiont face of the box, releases a spring catch 
attached to the Icvei, Xhc releasing of this catch allows the door 
to open and permits the animal to gain access to tlie interior of tlie 
box where food (small pieces of salmon) is placed before each trial. 
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Tlic door of the box m ^vll^ch tlie negative stimuK^s is presented is 
locked with a thumb latch so that the depressing of the lever does 
not open the door. 

Small, specially devised projection l.mtcinb (LS) arc used as 
light sources. These arc constuicted fioiu a length of copper tubing, 
a 32 candle powci headlight bulb .inJ an cyc-picce uf a common 
compound micioscopc* They me wiicd in scries and receive current 
from a 12 volt tiartsformcr. With tlicse light souiccs, an equal 
illumination of appioxunately 2 apparent foot candles was main¬ 
tained on both sCiecns tiuoughout the expeiimcnts. A laigc caid- 
board scieen (S) eh:cctivcl> eliminates all tlic light except that which 
illuminates the patterns on the doois of the boxes. 

The lesponsc rcqiiircci fiom the animal in tins situation is as 
follows. Upon 1 cl ease from the icstnnnmg cage (C), it is trained 
to run towaid the stimuli and to choose between an arbitrarily 
selected positive and negative visual patiem by depressing the lever 
just below the positive stinuiliis, Successful completion of this spatial 
discTimination is iawarded by food If tlic animal chooses the nega¬ 
tive stimulus it receives mild clectiical punishment of known amperage 
through electiodes consisting of the plate of the lever itself and a 
copper screen on the table The control of the position of the shock 
was eftcctcd thiough two switclics (i\V). Scveial types of shock 
indicator were used during the cxpicnmcnts The most satisfactoiy 
one consisted of a neon bulb, wiicd in series with the shocking 
circuit, which flashed wlicn the animal completed the cucuit. The 
use of these bulbs was suggested by the similai system described 
by Henry (9) 

Figure 4 shows the backs of the disci mu nation boxes (B) and 
the metliod of pioducing two different velocities of levolution of 
the patterns Light from two sources is pi ejected tli rough the glass 
platcj (GP) which form the backs of the boxes and through the 
cardboaid stimulus caids («S) to the scieens on the front doors of 
tile boxes 

In order to make the stimulus cards movable, a small hole is 
dulled in the centers of the glass plates. The glass serves as a sup¬ 
port for the brass beaiings of a small steel slmft. Outside the box 
a two-stage pulley is attached to tlic shaft. Inside, the caidboard 
stimulus cards are attached as shown in Figvne 4, T'hicad connec¬ 
tions to a reduction pulley system, PI, P2, P3, and P4, and tliencc 
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FIGURE 4 

Backs or thc DisciuviiNAriON Boxes 

T —Table; B —Discriminntion Boxes, P —Glass Plate, PT —Pulley Tight¬ 
eners, Paj Po, and p 4 —Reduction Pulley System, ij—Stimulus Caid 

to an electric phonograph motor (M m Figure 3) make possible the 
rotation of these patteins at any desired speed throughout a wide 
range. Rotation may be started or stopped by silently setting small 
pulley-tighteners (PT), 

In finding absolute movement thiesholds, as described previously 
(13), only the lowci set of pulley tighteneis was used since only 
one of the pair of stimuli revolved In older to rotate the figures 
at two difteient speeds when determining relative movement 
thresholds, a standard speed is obtained in both boxes by means of 
two identical stages on Pulley 3 and the lower two pulley-tighteners 
Either a faster or a slowei speed, depending upon the pulley ratios 
utilized, may be obtained with two identical stages of Pulley 4 and 
the upper pullcy-tigliteners. To operate, thc lower pulley-tiglucners 
are both set to give the standard speed when the upper ones are 
loosened, thus enabling the expeiimenter to change the speed of 
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either stimulus by tightening or loosening the upper pul ley-tighteners 
only. The thrcncl connections fiom the pulleys slip in the pulley 
stages without aftcctiug the rotation of the btimuli when the tension 
on them is reduced to the correct degree Repeated tests sliow that 
no difterential sovmtl cues a\c available to live aivuvval nv this situation 
since the appaiatus is almost noiseless in opciation and since con¬ 
stant procedure is adhered to in pieparing the animal and the 
apparatus for each trial, 

Figure 5 presents a diagram of the basic patterns as they were 



FIGURE 5 

Stimulus CoMnmmoNS 
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shown to the animal Stimulus Combination 1 consisted of shadows 
of crosses, 9.5 cm in radius, with arms 1.5 cm thick, situated on 
illuminated backgrounds which weie maintained at two apparent 
foot-candles brightness Stimulus Combination 2 involved meiely a 
reversal of the brightness Vcilues of figure and background Stimulus 
Combinations 3 and 4 maintained the brightness relations of Com¬ 
bination 2, but the brightness gradients were fewei and less comple'^ 
The matinei in which these stimuli weie used will be described in 
conjunction with the repoit of the experimental procedure and re¬ 
sults. They will be designated by number hereaftei 

3 Subjects and Piocedure 

Visual movement thresholds were found with 10 norrnal cats 
These animals weie selected fiom a largei gioup for general health 
and amenability to the tiammg procedure They were maintained 
in excellent health and weie hungry enough at the start of each 
experimental session to perform consistently in the trial senes. In 
training the animals to perform the necessary discriminations, vary¬ 
ing periods of pre-training, in which the subject leained to depress 
the lever and obtain food in either box, weie given When tins lever 
habit had been thoioughly mastered, all the cats were trained to a 
criteiion of not moie than four choices of the negative stimulus in 
40 trials, Twenty trials per night were requited of each animal. 
The position of the positive and negative stimuli was changed in 
accordance with a modified chance oidei, consisting of both double 
and single alternations, so that the animal was forced to depend 
upon visual cues only. Threshold determination proceeded fiom this 
point in the training. 

4 Opeiations and Anatomical ConUols 

At the conclusion of pie-operative thieshold dcteimination the cats 
of the present study weie subjected to an aseptic opeiation in which 
both visual areas of the ceiebial hemispheres wcie lemoved in one 
stage. The animals were anesthetized with Nembutal, Veteiinary, 
75 cc per kilogram body weight. Entiaiice thiough the skull under 
the tempoial muscle was eftected by means of a small electrical burr. 
The bone over the occipital lobes was lemoved with bone foiceps 
and the dura cut and leflccted With Subjects 32, 33 and 34, the 
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visual cortex was injured with a thcrmocautciy, producing partial 
lesions m tlic monocular and hiiiociilar areas. In the remaining seven 
subjects the occipital lobes wcie dissected out in their entirety by 
means of the cauteiy, spatula, and bent-nosed foiceps. Bleeding 
from the bone was checked with aseptic wax. After hemorrhage in 
the cortex was stopped with small cotton pads soaked in salt solution 
and the clotted blood fuUv removed, the wound was closed by 
suturing the temporal muscles, tlie supcificial muscles and the skin 
The animal was allowed two weeks foi rccovciy before it was 
tested and retrained under the same conditions which were utilized 
before tlie operation. The health of the animals was uniformly 
excellent throughout post-operative tests, Only one, Subject 34, 
developed a serious mfcction. 

When post-operative testing was tciininated, the brains of the 
animals were perfused with formalin through tlic carotid arteries 
They were then carefully removed fioin the skull and liaidencd in 
a series of alcohols Cameia lucida drawings weie made of the 
extent of dcstiuction in the visual area, Photographs of the brains 
of Subjects 36, 37 and 38 are shown in Figuie 6 as examples of 
complete removal of the area stiiata. The brains of Subjects 17, 
32, 33, 34, 39, 40, and 41, wcic embedded in cclloidin and serial 
frontal sections, 60 micra in thickness, were cut thioiigh the entire 
cortex. Every second section at the level of the external geniculate 
bodies and every tenth throughout the rest of the coitcx was stained 
with thionm. The brains of Subjects 36, 37, and 38, were cut in 
blocs including the lesion^ embedded in parafine and serial sections, 
20 micia tliick, were cut on a plane peipcndiculai to the biain stem 
to facilitate comparison with the VYinktci and Potter series of the 
normal cat's brain (45). Eveiy tenth section was stained with 
thionin throughout the bloc.® Figure 7, showing giaphical recon¬ 
structions of the extent of dcstnicUon in the biaiiis of these animals, 
was prepared fiom examination of the excised blocs of tissue which 
were fixed at opeiation, These reconstructions were latci coriccted 
on the basis of diawings made of typical sections tliiougli the lesion 
in each brain. TJie brains of animals with complete bilateral opera¬ 
tions, Subjects 17, 36, 37, 38, 39, 40, and 41, weic examined for 

'This senes 'was prepared througli the courtesy of Prof 11 S Burr at 
the Section of Neuronaatomy, Yale School of Mcdiciue, and svas hnaaced 
by a grant fioin the Psychology Laboratory. Univeisity of Rochester 
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FIGURE 6 

1, Cortex of Subject 36 

3 Cortex of Subject 37 

3, Cortex of Subject 38, 

4. Photomicrogr^iph of a portion of a normal dorsal nucleus of the externa! 
geniculate body of the cat (ISOx) 

S Neighboring portion of dcgeneiated dorsal nucleus, These two photo¬ 
graphs were taken fiom a section, cut at 60 micia and stained with 
thionin, of the biain of a cat with n partial lesion in the left aiea striata, 
The dorsal nuclei of Subjects 17, 36, 37, 38, 39, 40, and 41, wcie com¬ 
pletely dcgeneiated, presenting the appealance of 5 
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Rkconstruci JONS OF Lesions in tiil Brains oi hil KxrrRiMPNTAi. Animals 
(BInck areas denote extirpation of tissue at operation ) 

tile degeneration m the dorsal nucleus of the external geniculate 
body which has been described by Minkowski (29), (30), Brouwer 
(2), Poliak (35), and otheis* Figure 6 also shows photomicrographs, 
taken at 180 diameters, of typical normal and degenerated areas in 
the dorsal nucleus. The presence of complete degeneration In the 
dorsal nucleus of the external geniculate body m the animals with 
complete bilateral lesions lends additional proof that all cells in the 
area striata were cither removed or that the visual radiations were 
undercut by the operation. Further examination of the mid-brain in 
the slides of Subject 4Fs brain sliowed tiiJt a small lesion had been 
made in the region of the superioi colliuih at operation, 

D, Results 

1, Threshold Capacity tn 'Noimal Cats for the Disc?mination of 

Movement 

After Subjects 17, 32, 33, 36, and 37, had fulfilled the criterion of 
learning in the initial training to disciiminatc between a cioss mov¬ 
ing at 80 degrees of central angle per second and a stationary cross, 
the speed of the revolving cross was reduced in small giadations. 
The subjects were tested at each speed until a significant level of dis- 
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crimination was reached* Lower absolute thresholds, obtained by 
selecting the slowest speed of the moving cross which the animals 
could differentiate m comparison with the stationary cross, were 
respectively, 2,6, 5 5, 14.6, 3 0, 14 6, and 5.5 degrees of central 
angle per second Two thiesholds were determined with Subject 17. 
Stimulus Combination 1 was utilized with Subjects 32, 33, and 34, 
Combinations 1 and 2 with Subject 17 and Combination 2 with 
Subjects 36 and 37. A detailed account of the procedure is contained 
m reference (13). 

Similarly, immediately after Subjects 38, 39, 40, and 41, had 
reached a significant level of response in the initial movement-no- 
movement situation, the stationary cross was set moving at a velocity 
of 11.25 degrees per second (ratio of 8 with the standard) and sub¬ 
sequently laised in speed in successive tiial periods until the velocity 
of the standard was reached. The animal was required to react posi¬ 
tively to the standard speed of 80 degiees per second. In Table 1 


TABLE 1 

Relative Movement Thresholds 
Standard Speed: One Revolution in"Four Seconds 


Speed Ratio 

% ConcLt choice an 

best 20-tna\ peiiod 


Subject 

Subject 

Subject 

Subject 


38 

39 

40 

41 

8 00 

90 

90 

95 

95 

95 

6 25 

100 

100 

90 

100 

100 

5 00 

100 

100 

100 

95 

100 

3 75 

90 

95 

95 

100 

100 

3 00 

90 

95 

95 

90 

95 

2 50 

85 

95 

100 

85 

90 

2,00 

85 

95 

90 


90 

1 50 

75*^ 

90 

85 

90* 

90* 

1 25 


95^ 

75* 

70 

70 

1.00 


50 

45 

65 

so 


• Indicates threshold ratio, 


are shown the speed ratio series, the best 20 tiial period at each ratio 
for each animal and the magnitude of the thieshold ratios obtained 
with the four cats. The threshold of relative movement discrimina¬ 
tion is here defined as that speed ratio at which tlie animal makes 
75 pel cent correct responses oi better in a 20-trial period and below 
which its performance drops to a chance level consistently Two 
thresholds were determined with Subject 38 in order to check on the 
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reliability oi the trAimng method Speed ratios of 1.20 and 1.15 were 
also tried with the same subject on the second determination, but 
repeated tests on the speed constiincy of the apparatus showed that 
such small differences could not be reproduced with sufficient ac¬ 
curacy to warrant further work. As presented m Table 1, the limits 
of discriminatory capacity of the diftcrcnt animals with respect to 
diftercnces in velocity between two moving visual patterns are, re¬ 
spectively, speed ratios of 1.25, 1.25, 1.5 and 1.5 with the standard 
Stimulus Combination 2 was used throughout these tests. 

2 ModificflUons of Lower Absolute Movement Thiesholds after 
Partial Bilateral LcAons m the Visual A tea 

Table 2 shows the course of post-operative threshold determination 
as contrasted with pre-operative thiesholds in the three animals, Sub¬ 
jects 32, 33, and 34, in which the destruction of tlie area stnata was 
definitely sub-total. Tlie extent of change in visual capacity for 


TABLE 2 

Tiif Effect of Partial BiIxVteral Extirpation of fiib Visual Cortex on 
Lower AasorurE TiiREbHOLus or Rlai^ Movement Discrimination 


Speed of cross 
(dcgrces/sec ) 

Per cent correct choice of moving 
cross \n best 20'trinl penod 

Animal 32 Aninual 33 Animal 34 

Pre Post Fre Post Pre Post 

80 0 

■■ 

■i 

90 

90 

90 

100 

33 6 

■H 


lOO 

BO-* 

80 

100 

30 0 

■■ 

b1 

85 

70 

85 

9S» 

24 8 



75 

60 

60 


21.1 

90 

70 



SO 


14 6 

85 

55 

90 


75* 


11.2 

75 




55 


65 

90 


80 


40 


5.5 

75 


75» 




4A 

75 


55 




3.7 

75 


55 




3.4 

65 






3.1 

80 






30 

70 






2.9 

85 






26 

85* 






2.4 

60 






22 

60 






Total trials 

1220 

620 

900 

560 

920 

800 


* Indicates threshold speed 
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COMPARISON or PQrOPERAnvr (U) 
AND POST-OPLPATlVr fm) 
ABSOLUTE MOVEMENT THRESHOLDS. 


PARTIAL LESIONS COMPLETE LESIONS. 



movement discrimination is also presented giaphically in Figure 8, 
These data demonstrate that partial bilateral destruction of the striate 
areas produces a measuiable decrement in the ability to differentiate 
between moving and stationary visual patterns The three animals 
m this series began to make discriminatoiy responses immediately after 
they weic returned to the apparatus following the operation, Stim¬ 
ulus Combination 1 was used both pre- and post-operativcly in finding 
these changes in threshold 

3, The Effect of Complete Lesions on Lozver Absolute Movement 

Thi esholds 

The animals with total removal of the area striata were given 
1000 to 2000 post-operative trials and weie obseivcd in some cases for 
over a yean This period of testing afforded opportunity for making 
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observations on residual vision using a number of different arrange¬ 
ments of basic patterns and movement speeds. After working with the 
animals for 500 tiinls, it became evident that pobt-opcrativc threshold 
determination witli stimulus Combinations 1 and 2 would be very 
difficult due Lo the extreme variability of performance from trial 
period to trial period and even within a single cxpeiimental session 
The patterns of Combinations 3 and 4 were then added to the tiamiiig 
senes in an attempt to dcteiminc if less complex brightness relations or 
patterns might not be more efficacious in producing disciiminatory re¬ 
sponses, In all eases when movement vision was tested, the animal was 
required to choose the revolving stimulus from a choice between a 
moving and a stationary identical pattern Relative movement dis¬ 
crimination was not attempted because the animals were unable to 
maintain a significant level of iespouse with stimulus Combination 2. 
A great deal of difficulty was encountered in forcing the animals to 
use visual instead of kinesthetic and tactual cues, Consequently, posi¬ 
tion habits occurred with great icgulnrity and in an unpredictable 
way. These methods of response were cifcctivcly discouraged by in¬ 
creasing the hunger drive, by severe cicctiical punishment, and by aid 
from the experimenter. In some eases, shocking the animal produced 
an **expeiimental ncuiosis,” during which it refused to approach the 
discrimination boxes Reduction of the shock and increasing the drive 
invariably ‘^extinguished” this conditioned reaction. Thus, tlirough- 
out the post-operative traunng period, the experimenter worked in that 
difficult situation of position habits on the one hand and experimental 
neuroses on the other. 

As indicated above, the determination of post-operative absolute 
thresholds proved to be a difficult task for the animals. The vat lability 
of performance of the animals after total extirpation of the visual area 
precluded any detailed and valid thicshold measures, Figuie 8 graphi¬ 
cally presents a comparison of the pre- and post-operative absolute 
movement thresholds for three of the animals. Subject 17 showed 
definite evidence of discrimination at the original speed of the moving 
cross of 80 degrees of central angle per second and made a scoic of 
75 per cent in one trial period at 72 degrees per second Hence, the 
latter speed was chosen as cxpicssing loiighly the limits of the animaFs 
visual capacity for these stimuli. Subject 36 also gave evidence of 
discrimination at 80 dcgiecs per second, but its pciformancc did not 
warrant any further speed reduction Both animals discriminated well 
at a speed of the moving cross of 200 degrees per second, a speed far 
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out of the lange tested pre-operatively. As Figure 8 showSi Subject 37 
failed to disciimmate with stimulus Combination 2 at any speed 
Visual function foi other patterns was not completely lost, however. 

4. The Petfotmmice of Cats with Co7?ipleie Occipital Loheclomtes 
in Movement Discrwiination with Simple Figures 

The rather equivocal level of response obtained with stimulus 
Combinations 1 and 2 suggested that a more significant senes of dis¬ 
criminations might be obtained with patterns in which the intensity 
relations aie less complex Combinations 3 and 4 were therefore 
selected for fmther testing. This hypothesis proved to be true, as 
reference to Table 3 will show. Table 3 presents the significant per 
cent correct choice of the moving stimulus in the best 20'tnal period 
with Combinations 2, 3 and 4, as well as the numbci of post-operative 
trials preceding this tnal period The speed of the revolving stimulus 
in degrees of central angle per second and the position of the stationary 
stimulus IS also given. As shown in this table, Subject 39 also reached 
a significant level of lesponse with Combination 2 but the animal died 
before its sensitivity to differences m velocity could be tested, The pei- 
formance of Subjects 40 and 41 was uniformly poor, but they suc¬ 
ceeded in discnminating both Combinations 3 and 4 at relatively high 
speeds of the moving stimulus. 

During the coiiisc of experimentation with Combinations 3 and 4, 
some results weie obtained which appear to bear upon the problem of 
stationary pattern disci imination in the cat after extiipation of the 
visual cortex Obseivations were made on the ability of these animals 
to respond disciiminatively to a moving stimulus when the position 
of the stationaiy or negative stimulus was changed In the case of 
Subject 17, change in the position of the stationary spot (Combination 
4) significantly modified the immediately preceding level of response 
with the spot at the top of the stiinulus panel Similar results were 
obtained with the other animals Although such evidence does not 
prove the existence of stationary pattern vision of a simple order in 
cats without visual cortex, it does suggest the possibility that the 
stimulus conditions of the present cxpeiiments might produce diffei- 
ential responses to differences in stationary patterns This suggestion 
seems all the more likely since Koudrin (18) has reported the elicita¬ 
tion of conditioned salivary responses to simple pattern stimuli under 
essentially the same conditions in a dog with complete occipital 

lobectomy 
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5 The Effect of Co?nplete Lesio?is upon Responses to a Single 
Moving Stimulus 

Subjects 17, 36, 37, 38, and 41, were tested for retained capacity for 
differentiating between a moving pattern on the screen of one box 
and the uniform black screen of the other. In the case of Subject 36, 
the first presentation of these stimuli brought about perfect discrimina¬ 
tion, whereas In 480 previous post-operative trials in a two-stimulus 
situation, where the gross brightnesses of the two panels were equated, 
its performance was extremely variable and generally poor Essen¬ 
tially the same results were obtained with Subjects 17, 37, and 41. 
Subject 38 was started post-operatively on this brightness discrimina¬ 
tion problem to determine whether or not the animal could perform 
consistently immediately after the operation. Significant discrimina¬ 
tion was not pioduced until the 13th trial period oi after 240 trials 

Detailed protocol records of the peiformance of the animals were 
kept for each animal in each trial period ^ In comparison with the 
performance of the normal animal, the variability exhibited by the 
operated cat in the same situation is large. Apparently the general 
health of the animal is one factor with which such variability may be 
correlated It may even be that trophic variation in the condition of 
the nervous system should be looked upon as a possible explanation. 
On the other hand, the variable behavior found in these animals is 
characteristic of the normal cat in a situation in which the cues for 
discrimination are greatly reduced The problems in movement dis¬ 
crimination set for tile operated animals seemed to be definitely of 
this sort 


E. Summary and Discussion 

The results of the present experiments may be discussed and sum¬ 
marized under the following topics • (1) the results of expeiimentation 
with normal animals; (2) the effects of partial bilateral destruction 
of the area striata on the visual capacity of the cat, (3) the nature of 
losses in visual capacity after complete bilateral extirpation of the 
visual area of the cortex in the cat, the relation of these results to 
theories of cortical visual function and the role of the cortex in move¬ 
ment perception 


^These summaiies of daily recoids are obtainable in tlie diasertation on 
file in the Brown University Library 
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1. The Results of Expenmenialion with Normal Animals 

The lower absolute thresholds of visual movement discrimination 
obtained with some of these animals have been cliscinscd at length elsc^ 
where (14), (IS), in iclation to studies on other mammaU and man 
in which similar tiucsholds were found A summary of literature on 
relative movement discrimination is also presented in reference (15). 
The results obtained here on leUtive movement discrimination are 
consistent Avith the gencial high level of visual sensitivity of the cat 
as shown in the previous cxpeiiniciu on absolute movement thresholds 
and by the vi‘5ual acuity results reported by Smith (39). An accurate 
compaiison of the data presented here and those of othci experiments 
on animals m which movement thresholds were found is difficult to 
make since the stimulus conditions of all these expeiiments differed 
markedly. In general, it may be huid that, with lespcct to the dis¬ 
crimination of moving visual stimuli, vision in the cat is organized on 
a level but slightly lower than tluic of primates. 

2 The Effects of Partial Bilateral Desii ttclton of the A tea Sinata 
on the Visual Gapatily of the Cat 

The animals with partial lesions gave the impression of having 
some residual visual capacity undci the illumination conditions of the 
living quarters. Bumping mto the wiie of the cage and into other 
objects such as food pans was not noticed as frequently as Avith animals 
having complete lesions, Pupils weie normal after the iccovcrv 
peilod and reaction to change in illumination seemed to be at normal 
speed. The geneial activity level was lowctcd in Subjects 32 and 33, 
while Subject 34 was slightly moie active than the iiornAal cat, due 
probably to the development of infection, Numcious ohseivations at 
feeding time show that the ability to find food Avhen it was placed in 
the cage was only slightly impaired in these animals The results on 
cats with partial lesions in the area striata fit into the picture of other 
mammals with partial unilateral and bilatcial lesions which has been 
developed through the work of Munk (31), Loeb (23), Minkowski 
(29), Lashley (19), (20), (21). (22), Smith (38), Penard (33), 
Kluver (16), and Spence and Fulton (41), Avith the dng, cat, rat, 
monkey, and chimpanzee. A small clecicment in all visual functions 
appears to result from either paitial unilatcial oi paitial hiKtcral 
extirpation in the area striata. Accoiding to anatomical studies on 
the visual system of the cat, the legions in the picsent senes destroyed 
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parts of both the binocular and monocular cortical aicas The peri¬ 
metric experiments of Minkowski on kittens suggest that partial 
lesions of the aiea striata produce limited “'^scotomata’* oi regions of 
blindness A moving visual stimulus is probably more efficacious than 
a stationaiy one in stimulating the noimal parts of the retina m such 
a preparation. 

In gcneiai, a moving visual pattern appeals to be more efteccive in 
the deteimmation of lesidual visual function after cerebral injury in 
animals and man than any other type of *^pattcrncd” visual stimulus. 
In this connection, it is intciesting to note that Holmes (11), in dis¬ 
cussing some human cases of paitial lesion in the occipital lobe says, 
“only large white objects when moving may be recognized . . when 
they cease to move, he sees them no longei, they disappeai “ 

3. The Naijire of Losses in Visual Capacity in the Cat aftet Gom^ 
plete Bilateral Exit?pation of the Aiea Siimia 

The seven animals with total bilateral lesions appealed to be com¬ 
pletely "blind” when observed m the living quarters under conditions 
of stiong daylight illumination Their general activity was at a very 
low level m compaiison with the normal state These animals weie 
able to find food placed in their cages only if adequate auditory and 
tactual cues were given They learned to find food if it was always 
placed in the same position They would not descend from platforms, 
visual placing was absent, and falling from the tabic of the apparatus 
and from the living cages was a frequent occurrence 

However, it does seem possible to conclude that the animals with 
complete lesions were capable of making ceitain lesponses which can 
be defined objectively as "movement” or "pattern” vision The re¬ 
sponses of Subject 17, for example, in the post-operative attempts to 
determine a lower absolute movement threshold with stimulus Com¬ 
bination 2 gave some significant evidence of discrimination based upon 
the use of visual cues. Figure 8 shows that although practically all 
"useful vision” for these stimuli had been abolished by the operation, 
the animal was still able to perform consistently at high speeds of 
movement of the positive stimulus Subjects 36 and 39 gave similar 
results. All subjects, with the exception of 40 and 41, made some 
significant lesponses with the less complex stimulus patterns and 
higher speeds. Subject 4Vs performance may be explained by damage 
to the mesencephalic connections of the visual system as well as com¬ 
plete extirpation of the visual cortex 
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Some of the animals of the picscnt study were used hy Smith (40) 
in studies of visual placing icactions of the forelimbs, pupillary and 
palpebral responses to sudden changes in ilUiminatloii, and eye nystag¬ 
mus in a rotating visual field. No visual placing reactions could be 
obtained with Subjects 36, 37, and 38. Pupillary constriction and 
palpebral closure, however, were elicited under seveial conditions of 
change in illumination Tlie nvstagmus rcsp)oiiscs of these subjects in 
a rotating visual field, consisting of alternate black and white stripes 
1 in wide, could not be diflfci cntiatcd from those of normal cats. Smith 
concludes, and the results of the present study also definitely indicate, 
that these animals cannot propeily be called blind to patterned visual 
stimuli, although it is evident that then louh/ing capacities aie 
gieatly reduced 

F. TlIEORmiCAL 

The effects of total removal of the area striata in representative 
laboratory mammals on visually-controlled responses has been dcs' 
enbed previously by Laslilcy (19), (20), (21), (22) for the rat, 
Van Herk and Ten Cate (43) for the rabbit, Marquis (25), Mar¬ 
quis and Hilgaid (27), and Koudrin (18) foi the dog. Smith (38), 
(40)p and Ten Cate (45) foi the cat, and Kluvci (16)> (17), and 
Marquis and Hilgaid (28), for the monkey Marquis (25) has also 
reviewed the findings on nine human patients with complete bilateral 
lesion of the area striata. The general rule ha^ been accepted that the 
debilitating lesiilts of this serious loss of cortical tissue increase mark¬ 
edly as the phylogenetic scale is ascended Accoiding to the pre- and 
post-operative comparisons of Lasliley, Marquis, and Smitli, the ability 
to discriminate biightness diffeicnccs, using tiansmittcd light under 
conditions of genetal low illumination, is not significantly changed 
Lash ley, how eve i, was unable to obtain discrimmatoiy responses based 
upon differences in simple stationary oi moving pattern stimuli under 
conditions of high or daylight general illumination with the rat Ob¬ 
servations of other animals with the visual cortex removed, under the 
latter conditions of iiliinrunation, have all been consistent in denion- 
stratmg that no differential responses U> patterned visual stimuli can 
be elicited It has been generall)' concluded from these studies tliat, 
after complete cxtiipation of the visual coitex m mammals (with the 
exception of man and perhaps the anthiopoid apes), elementary bright¬ 
ness discrimination is retained while "pattern vision” oi "object vision” 
of any sort is lost 
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The experimental facts derived from previous studies on the extirpa¬ 
tion of the visual cortex m mammals, from clinical observations on 
man and from the compaiative nciiroanatoiny of the visual system 
have been summaiized by Marquis (25), (26), and Dusser de Bar- 
enne (6) These authois have presented a theory of piogiessive 
“encephalization” or “coi ticahzation” of visual function In phylogcny 
Maiquis states, 

It IS thus apparent that in the evolutionarv development from 
fish to man a complete reoiganization of the central visual 
system has taken place In the lower veitehrates, the visual 
functions are earned out entirely by the mesencephalic centeis, 
while in man the coitex lias taken over all optic functions 
With the exception of the pupillary reflex to light 

As to the function of the visual coitex in mammals, Marquis suin- 
maiizes experiments on monkeys and dogs in the following words 

Its functions arc those of fine discrimination and of spatial 
pciception, as shown by the impairment of the thieshold of 
sensitivity to light and the complete loss of vision for objects 

Certainly, the qualitative observations presented here on cats with¬ 
out visual coitcx aie, in geiieial, m agiecment with this statement 
The choice of the tcims ^'brightness vision*’ and "pattern” or "object” 
vision in describing the quantitative losses occasioned by total extir¬ 
pation of the area stiiata, however, is perhaps unfortunate in that 
they apparently lefcr, in the case of brightness vision, to the lesults of 
experiments conducted under conditions of low general illumination of 
the letina and, in the case of pattern or object vision, to expeiimcnts 
under conditions of high retinal illumination The results of the 
present expeiimcnts indicate that for the cat, at least, coinplete loss 
of movement or pattern vision, defining a visual pattern as a more or 
less complex concatenation of biightness ratios or gradients, docs not 
occur. It appears that the loss of the visual area in the cat causes a 
huge deciement, but not a total loss in ability to discriminate between 
stationary and moving patterns having relatively small contiast differ¬ 
ences. It IS the piesent writer’s belief that conditions of high contrast 
between figure and background, shaip con tout and moie complete 
dark-adaptation could be found under which the cat lacking the visual 
cortex would show little oi no decrement when compaied with its 
normal performance. 
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G Conclusions 

1. These experiments were designed to attempt to quantify the 
effects of paitinl and complete extirpation of the aica stii.ita of the 
cat upon its known capacity for tli^criminating, by means of differential 
turning responses of the whole body and visual placing of the fore 
limbs, between revolving and stationaiy visual patterns. 

2. Tvi^o tlncsbolds of visual movement discrimination were deter¬ 
mined ptior to the opciation * (a) lowci absolute tlncsbolds, found by 
reducing the speed of a moving cross until the animal was unable to 
maintain a significant discrimination bctuccn the moving and an iden¬ 
tical stationary cioss, (^) lelativc thresholds, determined by increas¬ 
ing the speed of an originally stationary cross to appioach that of a 
standard revolving cross, 

3. Thiee animals of the absolute threshold group were subjected 
to partial bilatcial cxthpatlon of the visual cortex. Then post- 
opciative capacity was significantly but not greatly icduccd, 

4. Complete bilateial extirpations of the visual area were per¬ 
formed on seven cats, one of which had additional lesions m the su¬ 
perior colliculi, Post-operative lowci absolute movement thresholds 
were found with two animals, but variability of behavior makes tliese 
results difficult to intciprct, These thicsliolds were greatly changed, 
corresponding closely to a total loss of visual capacity under the condi¬ 
tions of the experiment. Relative thresholds were not found post- 
operatively since the subjects were unable to maintain discrimination 
at a significant level with tlic pre-operative patterns When simple 
patterns were used, significant visual capacity foi movement discrim¬ 
ination was demonstrated in five of tlic animats. 

5 These results are discussed in relation to existing theories con¬ 
cerning the function of the cortex in vision. 
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further experiments in social behavior 

AMONG DOGS^ 

/Ifiaiomy-Fatm, Com ell Uutveisily Medical College 


W T James 


A Introductory 

The effect of the pre'^ence of one dog on another while testing the 
conditioned salivai}^ icflex was discussed in a previous study (1), 
It was found that some dogs aie inhibited and distuibed by the pres¬ 
ence of the second animal, Those most disturbed are the dogs dom¬ 
inated by others in their own group. Those least disturbed are the 
aggressive and dominant members of the group Between these two 
extiemcs are the inteimcdiate type which have little eftect on each 
other These animals give good conditioned reactions and take food 
without either conflict oi submission 

Since publishing the first report we have studied a second group of 
dogs in an eftoit to furthei determine the elements involved in this 
social behavior It is impoitant to know whether an extremely in¬ 
hibited individual will become more aggressive when transferred to 
another group oi whether it will remain inhibited in all associations 
By using two litters of dogs in which the same geneial social arrange¬ 
ment has developed thcie is an oppoitunity to test whether the timid 
dogs are inhibited because of the aggiessive animals of theit own 
group, or whether they ate equally distuibcd by the strange aggiessive 
individuals from other groups as well, It is also impoitant to know 
whethei there is a variable factor which tends to alter the social stand¬ 
ing of a dog. Size might be significant in this regard Another point 
of investigation was the correlation, if any, between the social posi¬ 
tion of a dog and its ability to form idatively simple conditioned re¬ 
actions in tlic natural environment of the kennel as contrasted with its 
behavior in the aitificial suiroundings of the laboratory In the 
course of the experiments obseivations on the relation of sex reactions 
to social dominance were made These concein the effects of ag¬ 
gressiveness on one of the basic bchavioial reactions of the organism 

^Received in the Editorial Office on Apiil 6, 1938 
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In our study of clof^s of diftcicnt constitutional types at the Cornell 
Anatomy Station it has been found that these animals fall into dis- 
tinct behavioral classes. Two pure breeds showing great contrast in 
behavior arc tlie bassethound and the German shepherd These 
breeds are also contrasted physically. 'Che hnsscthovind is stocky in 
body, short legged, and has a slight aciomcgtilic tendency It is also 
inactive and sluggish in behavior. The Gcimnn shepherd dog is thin 
of body, witli long legs, and is highly active, showing the character¬ 
istics generally associated 'vitli alertness, When these two types arc 
crossed the hybrids of the second gcneiation show wide variation both 
in physical form and behavior, Great differences in social reactions 
among tlicse hybiids also occur The litter used m the fiist study 
were obtained by breeding together two back-crossed basset-shepherd- 
bassets These five dogs exhibited tlie diffeicnees in social reactions 
indicated in Figure K This diagram shows the relation of each 
member of tlie group to all the other mombGis The arrows in the 
diagram point to the dogs dominated by those from which the arrows 
arise The top circle icprcscnts 1297^ giving oft four arrows to 
dominate its four sibs xvhile 1301^ at the bottom is the most submis¬ 
sive, being pointed by arrows fioin all the other four. 

The six dogs used in the present experiments arc hybrids obtained 
by breeding a three-quaitcr bnssethound-German shephcid with a 
basset-shepherd Fi* These animals do not differ widely in physical 
type, but show great vaiicty in social leactions. 

Observations were made at intcivals throughout the day over a 
long period of time to find the iclationship of each dog to all other 
members of the litter The most pronounced reactions occur when 
food is placed m the pans When only a single pan with food is 
placed in the pen, the aggicssivc dogs come forwaul to eat while 
the timid animals remain at a distance, The aggressive dogs run to 
meet the kennel man ’when he approaches while the otliers aie shy 
and retiring, The animals wcic later separated into pairs so that 
each member was observed in relation to every othci member of the 
litter. In this manner it is easy to determine which dog is dominated 
by all other members of the litter and wdiicli is the most aggressive. 
The relationships between the six memhcis of this litter are indicated 
in Figure 2. There are no arrows between 1514^ and 1515? since 
these two animals are appaiciuly indifferent to one another, giving 
no signs of conflict or aggression Neither will yield when the other 
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approaches, yet neither one attempts domination over the other. 
Again one dog m this group, 1513^ is dominated by every other mem¬ 
ber of the group just as 1301^ was m the foimer gioup The second 
group differs from the fiist by having two equally dominant dogs, 
1510^ and 151K, these dominate over the other four members but 
fight between themselves 

Ahcr the relationships between the members of this second group 
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had been leainccl, both groups wcie brought togctlier in order to find 
how the aggressive and timid individuals from each would behave 
toward the sti angers. Two animals of Group 2 were placed suc¬ 
cessively with each dog of the other group until they Iiad been com¬ 
pared with all five of the first group. Thus the thice sets of two of 
the second litter were studied in ielation to every member of Group 1, 
making a total of 15 separate social situations. Each set of three 
dogs remained togethci until tlicre was no doubt of their relation¬ 
ships The exticmcly inhibited type could be detected in a relatively 
short time However, a week or more was required before the social 
dominance could be definitely established among some of the more 
aggressive dogs, The relations in the presence of food were used 
in these dctcrnriinations just as iii the analysis of the social positions 
of the members in the two litters* The relative position of each dog 
among the 11 was finally dcteiinincd. Table 1 indicates the way in 


TAHLE 1 


Group I 

Submissive 

InflifFcreiit 

E(]U.ll]t> 

Dominated 

13009 

1 

0 

2 

3 

13019T 

3 

3 

0 

0 

I298rf 

2 

0 

0 

4 

130+1/ 

2 

2 

0 

2 

12&7^P 

0 

0 

1 

5 

Group 2 
15121/ 

4 

1 

0 

0 

ISlli/T 

V 

1 

0 

0 

ISIOJP 

0 

0 

1 

4 

15159 

3 

2 

0 

0 

15149 

\ 

0 

0 

1 

ISllrf 

0 

0 

2 

3 


which each of the eleven animals reacted toward the members of the 
strange group. In the first column the dogs are listed by their re¬ 
corded numbers, and the following columns show the number of 
individuals in the stiange group to which they were submissive, in¬ 
different, on equality With, or dominated. Tlic dominant dog of 
each group is marked “JD,’' and the most inhibited “T.** 

Dog 1297<^, the dominant inember of Group 1, dominated five 
animals of Group 2, and was on equality in conflict with one, 1510^, 
which was one of the dominant two of the second group. In the 
same manner, the most aggressive male of Group 2, this 1510^, 
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dominated all but one of the dogs of Gioup 1 The most inhibited 
and timid dog of each group, namely 1301 ? of Group I and 1513£^ 
of Group 2, were dominated by most of the stiangers. 

B* Correlation' Between Social Dominance and the 
Conditioned Food Taking Behavior 

It is of inteiest to know if there is any correlation between social 
position as liere expressed and the ability to form conditioned re¬ 
actions in the natural environment of the kennel The general be¬ 
havior, including orientation, «ippioach to the food pans, and food 
taking, was used as an indication of the conditioned reaction lather 
than the flow of saliva which was employed in the first study» A 
buzzer was used to signal the food* A special food table was placed 
in the pen, this consisted of a revolving disk holding six food pans 
The disk pi ejected from below a partition so that only a single pan 
of food was presented at a time. The apparatus was operated from 
a nearby building and the behavior of the dogs could also be watched 
while the observer was concealed within this building. Tlie observa¬ 
tions were made each day at the regular feeding time. The animals 
were airanged into gioups of three For purposes of clearness the 
most significant observations will be discussed separately* 

1. Behavior when an Aggressive Dog, 1510^ PFas Placed with 
Two hMhited Dogs, 1514^ and 1S12^ 

Before starting the experiments the animals were allowed to re¬ 
main in the run until they had become accustomed to the food table* 
The first time the conditioning signal was given all three dogs showed 
an orientation response. Since food had not pievlously been given 
in this apparatus, the dogs which took food were only those close 
enough to see the pan lotate into position. On the first occasion it 
happened that the two less aggressive dogs, 1514*? and 1512'^, were 
standing near the pan Both of them saw the food and began to eat 
from the single pan Duiing the first two presentations of food the 
aggressive animal, 1510<^, did not eat but he did investigate the pan, 
and on the following six feedings he alone ate all of the food. His 
approach to the pan began when the signal sounded and as he ap¬ 
proached the submissive animals immediately withdrew. There was 
no physical conflict of any kind. 

All three dogs formed the conditioned approach reaction on the 
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first day after nine signals. In every instance the buzzer elicited the 
orientation and approach reaction, although following the first two 
presentations of food the eating reaction was accomplished only by 
the aggressive dog This gcneial behavior continued for four con- 
secutive days. 

2 The Two Inhibited Ammals, 1514^ and in jdssoaation 

with the Extiernely Inhibited Animal, 1513^ 

The object was to find, first, how the two dogs, 1514? and 1512^, 
would react after the aggressive dog, 1510^, was removed and, sec¬ 
ond, to determine whether the evtremely timid animal, 1513'^ of 
Group 2, would take food in company with other shy animals. Both 
1514? and 1512^^, having already formed the conditioned reaction, 
ran to the food table as soon as the buzzer sounded. The timid dog 
nevci approached the pan In this mannei 1513^ was depilvcd of 
food for five days, after which time 1514? and 1512^^ were removed. 
For seven days, when 1513^ was alone iti the run, food was placed 
on the table in full view so that the dog could sec the procedure, but 
even tlien the dog would not take food while the experimenter was 
present. When the cxpeiimcntei withdrew the dog slowly ap¬ 
proached the pan and ate hesitantly The animal was timid and 
would retreat when anv sound occurred Every cffoit to condition 
the reaction to the sound of the buzzer failed Under noimal ken¬ 
nel conditions as well as under laboratoiv conditions, as found m the 
previous report, dogs of this disposition aic handicapped and limited 
in their behavioral reactions. 

The aggressive dogs of the group take the lead in all activities and 
respond first to all new situations. Aggressiveness is usually asso¬ 
ciated with alertness, and as a rule the aggressive animals arc more 
capable of learning In some cases, however, the dominated dogs 
may be as capable of learning as the aggressive ones, but they are 
always handicapped in the presence of the aggressive animals The 
extremely inhibited animals arc not only disturbed by the presence 
of other dogs but also by people and any variation in their environ¬ 
ment. 

We have attempted to determine the physical cliaiacters which 
may effect the social positions and general behavior of dogs within 
a group The relative size of an animal may be important in this 
connection 
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C The Relationship of Size to Social Dominance 

The weights of each dog in groups 1 and 2 are given in Tabic 2> 

In Group 1 the dominant male weighs less than any of the other 
dogs except 1301^, the timid female. Since the other two females 
are about equal m weight and the dominant male weighs less thaP 
the second male of tlie group, it cannot be concluded that size deter¬ 
mines the social reaction. In Group 2, 1510^ and 1511^ dominated 
all other members of the group and fought each othei. These were 
the heaviest clogs of the group. The timid male of Group 2 weighs 
more than two others of the group although this dog is dominated 
by these two On the basis of weight alone this animal should have 
maintained a better social position. 


TABLE 2 


Animal No 

Kilos 

Animal No 

Kilos 

1301?! 

17 

15159 

17 2 

13049 

26 8 

1SH9 

18 

13009 

27 8 

1510UD 

23 6 

1298^’ 

21 3 

J5I3rfr 

19 3 

I297d'D 

19 5 

1512^ 

19,3 



ISlIcf 

23 8 


When the weights of the dogs of the two groups are compared it 
is found that the dominant male, 1297^, weighs less than three dogs 
and practically the same as two otheis, yet all of these are dominated 
by him Comparing the social reactions and weights of this group 
of U animals would seem to indicate that size plays little part in 
dominance, This conclusion cannot be applied to all dogs however 
until animals which show greater diflfeience in weight have been 
considered, For this reason some of the aggvessive animals were 
pitted against much larger dogs from different litters, and the timid 
were compaied with smaller aggiessive dogs 

1 The Doinmant Dog, 1297^, Compeimg with a Large? Hyhiid 
Dane-Si Bernard, 1612^ 

The dominant dog of Group 1> 1297'^, weighing 19.5 kiloSj was 
placed in the run with a Great Dane-St Bernard, No 1612^, which 
weighed 60 kilos. The latter animal was not extremely aggressive 
within his own gioup, although he was not dominated by any of 
them The two dogs were placed together before and during feed- 
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ing time for a number of clays. At fiist they apparently paid little 
attention to each other. A ciacker thrown into the run was quickly 
eaten by 1297^^. A single pan of food was then placed in the run 
and again animal 1297^ began eatinp;, at the same time growling at 
1612^. The larger dog withdrew, Aftci this, food was placed in 
a long trough fioin which both dogs could cat, but 1297^ took most 
of tile food At another time a pan of food was placed near the 
larger dog so that he might begin eating before 1297could reach 
the pan. He began eating hut 1297^ approached and tiled to push 
him away For a brief interval both dogs growled with snarled lips 
and raised hair, the typical attack attitude. A fight began and soon 
the larger dog stood over the smaller animal holding him down, 
biting him viciously around the shoulders and neck Being unable 
to free himself fiom the laiger dog, lie was badly beaten, Realizing 
his disadvantage, 1297^ ceased to growl and 1612'^ leleascd him 
Following this con diet the larger animal now ate all the food while 
1297^ letirecl and looked on. The food was picscnted in the same 
way on the following day and the largci dog ate the food without 
protest from the smaller animal 

Precisely the same behavioi occuiicd when the second aggressive 
dog, iSlQc^, was placed in the iim with 1612^. There was this 
difference liowcvcr, on first meeting, animal 15I0<^ stood on his hind 
feet with front feet on the sliouldcis of 1612^^ and licked him aiound 
the face and neck. This would indicate that the size of the larger 
dog did not intimidate the aggressive animal After the fiist conflict 
over the pan of food, in which the smallei animal fared similarly to 
1297^ above, he then shied wdien the laigci dog growled and ap¬ 
proached. 

2. Two Unaggresswe Dogs 1512^ and 1514^^ placed with the 
La)go Dog, 1612^ 

When the unaggressive dogs, 1512'^ and 1514?, were placed with 
the larger dog, 1612^^, they bcluived as thev did towards the un¬ 
aggressive members of their own gioup. They would withdraw if 
1612«^ protested, but would eat with him if he peimitted, 

3. A Sraall Aggressive Anwial hi Company with a Latge 
Unaggressive Dog 

If size wero the important factor, the laige timid dog should not 
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wlthdiaw from food when the small aggressive dog piotests To 
test this, the two timid dogs, 1513^ and 1512^, from Gioup 2 were 
placed in the lun with a hybrid Pomcranian-Pekingese Fu 1326^, 
which weighed 7 2 kilos This small dog was so aggiessive among the 
members of his own group that it was necessary to separate him from 
them* When placed m the run with the two larger dogs weighing 
19*3 kilos each, the small dog took food from the pan oi trough with¬ 
out hesitation and would prevent the two laigcr animals from ap¬ 
proaching the food by assuming an attack attitude (Figure 3) 



FIGURE 3 

The Small Aggressive Doc Eats from tpie Trough while the Larger but 
UNAGGRESSIVE AnLMALS RLMAIN AT A DISTANCE 

After comparing the small animal with the larget timid dogs, the 
exticmelv aggressive dog 1510^, was placed m the pen with the 
three. There was conflict over the food between the aggiesswc dogs 
and during the fight the smaller clog was held down by the larger 
one and severely bitten. Before the two could be separated 1326'^ 
was so badly hurt tliat the experiment was discontinued. Enough 
evidence had been obtained to show that the aggressive reaction, in¬ 
volving a complicated behavioial system was, by f.ai, moic impoitant 
than size in social conflict. However, it cannot be said that size and 
fighting ability have no part in social dominance since aggressiveness 
may be unconditioned by repeated failure in combat 
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Tlierc IS also the question wlietlici the attack leaction of the small 
dog towards a laigci dog which is mhihucd aftci an unsuccessful 
engagement refers to all larger animals oi whcthci the inhibition is 
expressed only to^Yatd the virtonous animal With this m mind, 
Nos 1297^ and 1510^, the dogs which had been beaten hv 1612'^ 
and no longer challenged tins laigei anunah wexc placed in a run 
with anotlici Great Dane-St, Uemard, 1921^, weighing 45 kilos, 
The lattci dog was one of the most aggiessivc animals in hts group 
The behavioi of 1297^ and 1510*'^ toward 1921^^ proceeded along 
exactly the same course as had been followed with 1612^. Both 
1297^ and 1510^ fust assumed the aggicssive attitude^ but again ^ 
found that they were at a disadvantage in conflict and lost their 
aggressiveness to^\ald the laigei dog. The attack attitude toward 
the second Luge animal was inhibited bv specific encountci and was 
not brougiit about simply by the fornici cxpciicnce witli the other 
large dog Tilts would seem to indicate that the iinconditioning is 
specific toward the given victor rather than gencial for all larger 
dogs, 


D Social Dominvnci' and tht Mating RrAcrioN 

Numerous invcstigatois have cniploKd the sex drive in learning 
expenments as well as social behavior, Dunng the course of the 
above studies observations wcie made on the relation between ag^ 
grcssivencss and sex behavior A female of this gioup wlicn in 
oestrus was placed in a run with three males* an extremely timid 
male, 1513*^; a less timid male, 1512'^, and a dominant male, 

It had previously been found that the timid rricdc, 1513^, had a 
vigorous mating reaction However, in the piescnce of the aggies^ 
sivc dog, 1510'^, this timid animal made no attempt to mate. Both 
timid dogs stood aside while 1510^ mated with the bitch. The 
nearness of approach on the part of each of the tluee animals was 
significant. Tlic timid male remained in the fai coinei of the run 
xvhile the less timid dog came closer Occasionally 1512^ would 
approach and tiy to mount the female, but in every case the aggrcb- 
sivc' dog growled and 1512^ assumed the passive defense reaction 
(Figure 4) The aggressive dog was now icmoved in order to 
observe the reactions of the two timid animals Within five minutes 
after this clog was removed, tlie timid anim«\l, mated wuh 

the bitch Duiing this time animal 1512^^ remained neat and at 
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FIGURE 4 

The Dominated Dog, who was Trying to Mate with the Female in the 
Background, Dropi> Down in a Passive DcrENsr AniruDC 
AS THE Aggressive Doc Approaches 


intervals would also tiy to mount the female Latei, on the same 
day, 1512'^ mated with the female in the presence of 1513^^ There 
was no combative reaction between these dogs. Since the extremely 
inhibited animal was distuibcd by the presence of peisons on other 
occasions, a kennel man was allowed to enter the lun during one of 
the matings Animal 1513^ immediately left the female and re¬ 
tired to a distant corner of the run. 

It was conclusive from the above social situation that the sex be¬ 
havior, one of the stiongest reactions of the dog, is completely in¬ 
hibited in a timid animal by the presence of a socially dominant dog 
This reaction, like others, is also distuibed bv change in the en¬ 
vironment 

E Discussion and Conclusions 

In these experiments we have made a study of the social behavior 
of dogs under kennel conditions rather than in the laboratory as in 
the previous study Two groups of animals were used in which a 
similar social oider had developed In each group the extremely 
aggressive dogs dominated all the other members. There were also 
extremelv timid dogs which were dominated by every other animal 
The individuals of the inter mediate type formed a sub missive-dom¬ 
inance order among themselves. 

When the members of the fiist group weie compared with those 
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of the second group, the aggressive dogs had conflict between them¬ 
selves and dominated the aggressive strangers* If the aggressive 
dogs were removed, one of t!ic less aggressive membets assumed the 
dominating position. This sliift in social position occiincd only 
among the dogs of the mid-^group The most submissive animals 
maintained the same relative position among sttangers 

It was found that sr/c was not of fiist impoitaiicc as a determinant 
of social standing. A small aggressive animal dominated larger ani¬ 
mals that were less aggressive than himself. In some eases this 
aggressive reaction toward the larger dog was unconditioned after 
failure m conflict, but the behavior was inhibited only toward the 
paiticulnr animal and was not generalized to all laigcr animals 
There seems to be some inherent ncivous factoi or gioiip of fac¬ 
tors which determines social position, Evidence for this is found 
particularly in the case of the submissive animals who do not tiy to 
dominate each olhci even when they are isolated. These dogs remain 
inhibited and unassertive in nnv group. They aic not only disturbed 
by the presence of the aggressive animals hut aie likewise disturbed 
by timid dogs from otlicr groups It miglu be thought tliat they have 
lost their aggressive tendency as a result of past expciiencc with the 
more aggressive members of their own litter. This mav be soj but 
we have found no evidence for gcncrali/ation cithei of positive or 
negative social reactions, Aggressive bcliavioj may be unconditioned 
toward a second individual as shown in the experiment on size, but 
the reaction docs not become inhibited towaid other dogs thereafter 
The timid dogs are disturbed by evciv change in their cnviionment 
even when alone. Thev hesitate to eat from a new food pan, or from 
the regular food pan if it is placed in a diffoicnt position. It was 
shown that they do not form a specific food taking reaction to signals, 
They will not eat food fiom the pan until they learn by repeated 
approaches and withdiawals that theic is no dangerous object nearby. 
This behavior occurs every day. Even while eating the dogs with¬ 
draw immediately at any sounds Every experiment involving these 
submissive animals indicates that they aic an infeiior type. This 
has been found both in the food taking behavior and in the mating 
reaction. 

This study emphasizes, as did the previous one, the significance of 
constitutional differences in social behavior Experiments dealing 
with the stimulus situation, considejing conditioning as the sole basis 
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of behavior, does not adequately explain the above behavior differ¬ 
ences The specific conditioned reactions and social behaviors are 
manifestations of definite neuro-physiological systems peculiar to each 
type It is true that conditioning plays a part in social reactions, 
but It does not fully interpret the inteiaction between the dogs, Nor 
can It be said that the difference is simply one of ^'diive,” oi of in¬ 
hibition excitation ratio. There aie specific quantitative and qualita¬ 
tive aspects of each organism which places it in its social position 
For these reasons an understanding of the submissive and ictiring 
type and of the aggiessive and domineering type may possibly be 
reached by a consideiation of the genetic factor in addition to the 
stimulus or environmental factor. Fuither experiments will deal 
with the possible influences of glands of internal secietion on the 
several types isolated in these social experiments 

F. Summary 

1. Similar social orders were formed in a litter group of five 
dogs and m a second group of six dogs 

2. In this social order the most aggiessive animals dominated all 
members of the group. The extremely timid and inhibited animals 
were dominated by every member. 

3 The extiemely aggressive dogs remained aggressive and the 
submissive type remained inhibited among strangers. 

4. There were intermediate types which shift their social posi¬ 
tion as they are transferred from one group to another. 

5. In the kennel, as m the laboratory, the aggressive dogs always 
have the advantage in any conditioned action Animals of the inter¬ 
mediate type form the conditioned leaction to the signal but it is 
inhibited by the presence of the aggiessive dogs. 

6. Size was considered as a possible factor which might effect 
social position. 

7 An aggressive animal challenged a larger animal ovei food. 
The small dog lost his aggressiveness towards the laiger animal after 
repeated failure in conflict 

8 This aggressiveness was unconditioned only towards the par¬ 
ticular animal involved and was not transferred to other large 
animals 

9. Tile extremely timid dogs never attempted to dominate a 
smaller aggressive animal 
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10, In the mating reaction, as in the food taking performance, 
the dominated dog was at a disadvantage. The inliibited male 
would mate with the female when alone with licr, but the reaction 
was inhibited in the presence of those animals which dominate him. 
The animals of the iritermedhitc type mate more freely, but when an 
extremely aggressive animal approaches they also become inhibited 
U. This study emphasized, as did the previous one, the signifi¬ 
cance of constitutional diffcienccs for behavioral obscivations. 
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A, Introduction 

In a previous study (7) of giowth noims fiom biith to five years 
of age for child ten i eared with a leUtivcly optimal degree of pedia¬ 
tric and home care^ at least m factors of diet, sunshine, exercise, and 
rest, we obtained results which contrasted significantly with the cus¬ 
tomarily accepted noims of height-weight growth at these ages. A 
comparison of our obtained aveiage heights and weights for boys and 
girls witli the lesults of other investigators revealed that our groups, 
after three months of age, weie incieasingly above the average heights 
and weights for given ages up through five years This contrast is 
summanzed by Figure 1, Woodbury^s noims (8) aie used for the 
comparisons. And his lesults are very similar to those of Baldwin 
and Wood (3) (except that after the third year Baldwin and Wood's 
height curves tend to be about 1 inch lowei than Woodbury's) and 
to those, for height, of the New York State Department of Health 
(5), whose noims wcic developed fiom data of Plolt, Woodbury, 
Emerson and Manny, Cium, Smith, Bakei, and Lucas 

In the present article we shall present and analyze the vanabihty 
of our height and weight measuics, comparing our ic<iults with those 
of Woodbuiy (8). Since avciage heights and weights change with 
age, we shall consider both so-called absolute va) lability [m terms of 
the standard deviation (a-) from the mean] and relative vaiiability 
(in terms of the per cent ratio of o- to its mean). 

The nature of our population sample, the piocesses of measure¬ 
ment, and type of pediatric and home care have been described in our 
aforementioned article (7) and will not theiefoie be repeated in 
detail here. Biicfly, our sample consisted of 5149 height-weight 
pairs of measurements, taken of 1112 boys and giils, 1 to 60 months 
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FIGURE 1 

CoMrARiaoN OF Qua Height and Weigh r Norms with Wooddur^'s 


of age, growing up in an aiea suburban to New York City. All of 
the subjects were patients in the private practice of the pediatrician 
and were* on the whole, of homes of at least middle class standards 
of living. Twenty-two age groups wcie obtained and diftcieiitiated 
as to sex—the 44 gioups averaging 117 cases each. For the first 12 
months^ age groups at each month included cases measured within 
two weeks of the particular month biitliday (the tendency in pediatric 
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practice is to examine infants nearer the month birthday than around 
the middle of the month birthday) The remaining 10 age groups, 
VIZ , 15, 18, 21, 24, 30, 36, 42, 48, 54, and 60 months, included cases 
measured withm one mouth of the particular age. 

In the following pages we shall consider the absolute and relative 
variability of our groups m respect to the following questions' {a) 
Does their variability in height and weight tend to increase, deciease, 
remain constant, or vaiv in any other manner with increase m age? 
{b) Are theie any sex differences in the trend of variability with age? 
(r) Do our groups, subjected to a relatively optimal degree of pedia¬ 
tric and home caic, tend to vary with age in a manner that contrasts 
with or IS similar to the trends of vauability obtained by Woodbury 
for children reared under more ordinary growth conditions? And, 
finally, we shall consider our results and Woodbury^s m relation to 
the question of the possible effects of relatively optimal pediatric and 
home care on variability in height and weight during the first five 
years of childhood. '' 

B Results 

The results of our analysis are presented graphically in Figures 
2-5, We have used giaphs rather than tables to portray the trends 
of our results, since trends are more obvious by diagrams than by 
tabulation The numeiical values of a and V can of course be read 
from the graphs, 

Our height and weight distributions, for both sexes and for all 
age groups, were analysed for their possible diveigence from the 
theoretical 7ior?nal probability distribution, In all cases the distribu¬ 
tions aie not significantly skewed (le., the latios of Sk/rr^fc are less 
than 3,0), the distuhutioiis do not deviate significantly from 
mesokurtosis [i.e , the ratios of (Ku-263) /(TTrit are less than 3 0] 

1 Inietpi elation of Figure 2— V(inability in Height 

Our results for both absolute and relative variability in height of 
boys and girls, 1 to 60 months of age, aie picsented in Figure 2 An 
analysis of the trends and diffeiences indicates 

1. There die no consistent sex diffeiences in height, either for 
absolute or relative variability. However, there is a tendency tO' 
wards slightly greater relative variability in the girls' heights. 

2. For both sexes there is a definite tiend fiom I to 60 months 
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FIGURE Z 

Trends or VAniADiury in Iliiciir i-or Boys and Giris from l to 60 
Months or Acc 


of age toward increasing amount of absolute variability This trend 
runs from an average of about .9 inch for the first six age gioups 
(1 to 6 months) to about 1 and for the last two age groups 

(54 and 60 months), (Cf also averages of our data as presented 
in Figuie 4.) 

3. For both sexes, per cent of relative vai lability begins to de¬ 
crease during the fiist several months of age, then there is an irregu¬ 
lar but definite increase such that the variability dining the later age 
groups tends to fluctuate about the beginning level. 

































3eltttiTa Vftrlatility (V of TSoieht in Coat) Absolute Voria'iUi.ty of ^oi^t) 



2. Inie?ptelation of Ftgine 3—Vailability tn JFeight 

Our results for both absolute and relative vailability in weight 
of boys and girls, 1 to 60 months of age, aie piesentcd m Figure i 
1, The girls tend to be consistently more variable at eacli age 
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FIGURE 4 

CoMPARATIV'E TrCNDS OF VARlABim^ IN HbigHT OUR RESULTS AND 
WOODDURY^S 

level than the boys This is true of botli absolute and relative vari¬ 
ability The two age gioups, viz., 2 months and 42 months, which 
arc exceptions to this general trend, can be interpreted as insignificant 
reversals. 

2 For both sexes theic is a definite and fairly consistent trend 
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FIGURE 5 

Comparative Trends of Varhdihty in Weight Our Results and 

W00DBUIIV*3 


over the 60 month period of growth toward increased absolute vari¬ 
ability m weight In the case of the boys, this increase is from about 
1.4 lbs for the first six months to about 4 lbs for the last two age 
groups (54 and 60 months). (Cf also averages of our data as pre- 
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sentcci in Figure 5 ) Similarly, for the girls, the increase is from 
about 1 6 lbs in the caily months to over 4^ lbs. in the later months 

3, As for 1 dative v.ariability, the icsults for weight reveal a trend 
somewhat analogous to that obtained for height in Figure 2 That 
is, foj both sexes the per cent of vanability is gieatcr for the be- 
giniiiiig age groups than succeeding ones up to about two years. 
After this dccicasc during the caily peiiod, there is then an irregular 
but definite increase towards the highci percentage of tlie beginning 
level 

3, lute? pf eiation of e 4—Compai hons of Vari<ibtliiy m Height 

Our results of variability in height, for both boys and girls, are 
compared with those of Woodbury in Figure 4. 

a* Absolute vmiabihiy* 

(1) For both sexes, Woodbury’s data levcal gicatcr amounts 
of absolute variability m height foi each of the six combined age 
groups. 

(2) On the other hand, Woodbuiy’s results, as well as ours, 
are indicative of a ticnd of absolute variability which incicases with 
age. For both sexes, the standard deviations average about 11/3 
inches foi the fiist six months and incicasc to practically 2 inches 
for the last six months; whereas our averages go from about .9 inches 
to inches 

(3) Possibly significant, because of its consistency for both sex 
groups, is the fact that the latc of incicase in absolute variability 
with age IS greater foi oui sample than for Woodbury’s. The amount 
of variability, as we just saw, is nearly doubled for our groups, 
whereas for Woodbury’s gioups It is only about half as much greater 
at the end as at the beginning age level. 

(4) . Comparing Woodbury’s icsults foi the two sexes, wc see 
that there is no consistent difference in the direction of either sex, 
and all differences are slight. As has alieady been pointed out, icsults 
of a similar kind were obtained in the compaiison of our sex gioups 

Relative vaf lability m height, 

(1), Woodbuiy’s results definitely indicate for both sexes a trend 
in the direction of decreased vanability with mcicasc in age. This 
contrasts with the tiend of our results. Although dining the first 
year the vailability of oui groups begins to dccicase in a maimer 
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comparable to the decrease of Woodbury’s gioups, the trend then 
reverses so that the later age groups are as variable as the first. 

(2) . For both sexes, Woodbury’s age groupings are all relatively 
more vaiiable in height than our groupings However^ with increase 
in age, there is a definite tendency for the amount of the difference 
to decrease. 

(3) Compaiing Woodbury’s results for the two sexes, we see 
that the girls at each age grouping are consistently moie variable 
than the boys, although the differences are slight Although not as 
consistent, a tendency of greatei relative vaiiabilitv for girls’ heights 
Is manifest by our gioups 

4 Inte}pi etaiion of Fiqine 5—Compat iwns of Vfinabihiy w IVeiqlit 

Our results of variability in weight, for both bo vs and girls, are 
compaied with those of Woodbury in Figure 5 

a Absolute varmhiltiy 

(1) . Foi both sexes, Woodbury’s and our results reveal a trend 
of mcreased absolute vauabihty m weight with inciease in age. 

(2) . For both sexes, Woodbury’s groups are not consistently 
more variable than ours His fiist group (1 to 6 months) is more 
variable than ouis by about 2/5 of a pound This difference prac¬ 
tically disappears in the case of the girls at the 15-to-24 months 
group, and our later groups are somewhat more variable For the 
boys, Woodbuiy’s gioups do not tend to be more vaiiable after three 
years of age Thus, as was true of absolute variability in height, 
the rate of inciease in absolute variability with age is greater foi our 
groups than for Woodbury’s In fact, for weight, our gioups tend to 
be more variable dunng the fouith and fifth years 

(3) , Comparing Woodbury’s results for the two sexes, we see 
that at each age grouping, except that of 42-48 months, the boys are 
slightly more vaiiable than the girls This contrasts with our re¬ 
sults In both Figiues 3 and 5, oiii data reveal a consistently gieater 
amount of vailability in weight for the gills than for the boys at each 
age grouping (two minor exceptions revealed in Figuie 3 were pre¬ 
viously discounted) 

b Relative vaitabiliiy in weight 

(1). Woodbury’s results for both sexes reveal a rapid decrease 
in relative variability during the fiist two years, after which time 
there is very little change. During the fiist year for boys and during 
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the first two years for giils, the jclative vailability of oui gioups 
decreases in a mannei somewhat Loinpaiablc to the dcciease of Wood- 
bury*s groups, but ihcreaftci the vaiiablllty of oiu gioups tends to 
incicasc and reveal the pci cent of vanability charactciistic of the 
fiist age gioiipliig (1 to 6 inoiulis) We saw that analogous con¬ 
trasting trends wcic also obtained foi relative vaiiahility in hciglit 

(2) . For both sexes, Woodlniiv*s groups aic consideiably luoie 
vaiiable dining the fiist year, Thcicaftci, the difteicncc decieases 
and tends to disappear with the latci age groups 

(3) . Comparing Woodbiiiy’s lesults for the two sexes, wc sec 
that the girls arc slightly more vaiiable at each age gioiiping. This 
IS in accord with the trend revealed by our icsults, as picviously noted 
in Figure 3, 


C. Summary and Discussion or Rfsults 

On the basis of oui icsults and Woodbuiy\ it is evident that no 
simple statement will adequately summarize the geneial natine of 
variability in height and weight of boys and giils dining the first 
five years of giowtlu Wc have seen that in scvcial important respects 
OUI gioups of childicn, subjected as they wcic to a idatively optimal 
degiee of pediatric care and liomc supervision in conditions of heiglit 
and weight growth, reveal consistently contrasting differences in 
vanability when compared with the gioups of Wood bin y’s popula¬ 
tions, which developed under circumstances certainly more ordinary 
in respect to conditions of height and weight growth. 

In a previous study (7) on giowth iioims, wc compared the aver¬ 
age heights and weights of oiii population with the norms obtained 
by Woodbury and other mvestigatois, We found that for the first 
three months of age our gioups were not heavier or taller, on the 
average Howcvei, after three montlis of age, our groups weie in- 
cieasingly above the average heights and weights of the usual norms 
(Cf Figuie 1). After a careful analysis of oui population, we ad¬ 
vanced the hypothesis that environmental conditions aiising out of 
relatively optimal pediatric and home caie might account for the in¬ 
creased trends of our height and weight avciagcs Whether, then, 
the same hypothesis is the best one to account for the contiasts in 
variability between Woodbuiy^ and our populations, as levcaled in 
this study, is problematical. With this pioblem in mind, we shad 
proceed to summarize and discuss our icsults, 
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1. Absolute Vaf lability of Height and Weight, foi both boys and 
girls, tnc) eases loitk age duiing the first five yeais of giowtli* This 
IS true of both our populations and Woodbury's, It seems leasonablc 
that the different conditions of gjowth for the two population samples 
would not make for any diffeience in this respect 

2 The amount of increase in absolute variability during the five 
year period is grcatci for our groups than foi Woodbury's Wood¬ 
bury's gioups are, however, consistently more variable in height at 
each age grouping and moie variable m weight dining the first two 
years. 

The difference in absolute vanabihty for the eaihest age gioupvng 
IS a statistical statement of the gieatei heteiogeneity in height and 
weight of Woodbiny's groups Although the averages in height and 
weight for the fiist several months of growth are practically the same 
(c/, Figuie 1), the greater variability of Woodbury's groups at this 
peiiod IS to be e\pected because of tlie greater numbei and moie 
licterogencous chaiacter of his measurements^ The important ques¬ 
tion here is. Can the gieatei amount of inciease in absolute vaiiabilitv 
foi OUT population^ be leasonably expected to result fiom the superior 
pediatiic and home care they leccived? 

In dealing with this question, we would note first that the gieater 
variability in weight of seveial of our later age groupings does not 
mean that the children at the lower end of their groups weigh less 
than the childien at the lower end of Woodbury’s corresponding 
groups, Gieater vailability here does not mean this, since the aver¬ 
ages of our groups aie considerably hlghci than those of Woodbury's. 
Thus, comparing directly the weights of boys at 42 months of age, 
we have the results shown in Table 1 ^ 

Here It is evident, assuming a noi mal distribution of cases in each 

^Waodbitry’s populations weie assembled from the recoids of 172,000 
children, being the number of cases satisfying his selective criteiia from 
a total of more than 2 milhon records sent him at Washington during 
Children’s Year (1918) About 69 per cent had both patents born in the 
United States The Southern States weie under-represented, one-fifth of 
his cases residing in Iowa and the bulk of the remainder tn California 
and the East-Noith-Centi al States 

^Obtained, rather than smoothed, averages aie used foi these compaii- 
sona The two age groups of Woodbury’s data ajc piesented since his 
averages were absembled in lespect to middle-of-the-month birthday. Our 
data Were obtained in reference to the month birthday This difference in 
points of reference has been taken into account in the comparisons of 
Figures 4 and 5, as well ns of Figuie 1 
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TABLE 1 

WiKiiiFs ni Bo\s AT 42 Months 



Ape 

Mean 

tr 

V 

Mcnn±l£r 

Mcan±3ff 

Our Group 

42 mo 

35 9 

40 

11 1 

31 9 to 39 9 

23 9 to 47.9 

Wootlhiirv‘s 

ny. 

32 5 

3 6 

11 1 

28 9 to 36 1 

21 7 to 43 3 



32 S 

3 S 

11 6 

29 01O 36 6 

21 Ho 44 2 


group coinpaiedi tluit even tlioiiKh our g:roiip is absolutely more 
variablcp about 78 pei cent of our cases have weights above the means 
of Woodbury’s groups (in tcims of actual count, 76 per cent of our 
cases in this gimip wcic heaviei than 32 75 pounds, and the lowest 
obtained weight in the group was 27 pounds) 

Comparing the weights of giils at 60 months of age, we have the 
results shown in Table 2 

TABn- 2 

WrifiiiTs or Giris at 60 Months) 

A\tq Mean tr V Meaadilff Mean±3ir 

Our Group 60 in« 41 4 4 5 10 9 369to45 9 27 9 to549 

Woodlnny’s 59K> 36 3 4 2 {1 6 32 Ho 40 5 23 7 to 48 9 

60^> 36 8 4 2 11 4 32 6 lo 41 0 2t 2 to 49 4 

Again, on the assumption of normal variability, about 85 per cent of 
our cases have weights above the means of Woodbury^s groups (in 
terms of actual count 84 pci cent of oui gioup weic he»ivier than 
36*75 pounds; and the lowest obtained weight in the group was 32 
pounds) 

Important in our consideration of the different amounts of in¬ 
crease in absolute variability is the fact that, in companson with 
H'^Qodhmy*s groupst the increase in weight for our groups is rela¬ 
tively greater than the increase m height. This difference is in ac¬ 
cord with reasonable expectancy, since factors of diet, sunshine, exer¬ 
cise, and rest, ordinarily have a more immediate and observably 
greater effect on weight than on height. Furthermore, the effects of 
factors of diet, etc,, on the heights and weights of children are known 
to be non-uniform The effects of such factors will be greater for 
some children than for others, and will probably vary for the same 
child at different times. And it is icasonable to suppose that, after 
an initial lag, superior conditions of diet, sunshine, exeicise, and rest, 
will make for increases in height and weight which are variable and 
at the same time gicater than those of ordinary expectancy, during 
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at least the first five years of growth. In other words, the fact that 
the amount of increase in absolute variability over the five year 
period IS greater for our groups than for Woodbury^s is a result coni' 
patible with the implications of the hypothesis we previously advanced 
to account for the obtained increases over ordinary expectancy in 
average heights and weights (portiayed in Figure 1) 

3 Relative va?}abtltty in height and weight, for both boys and 
girls, decreases with age during the first year of growth. This is 
true of both our populations and Woodbury*s However, after the 
first year or so, the relative variabilitv of our groups ina eases to that 
of the beginning months, tending to stabilize at about that level; 
whereas, Woodbury’s groups continue to deaease in relative vari¬ 
ability duung the second year, with little change after that time 
duiing the remainder of the five year period Puithermore, for 
lieight, Woodbury’s groups are moic vaiiable throughout the five 
year period than oui gioups However, the difteience decreases with 
age On the other hand, for weight, our groups tend to be as vari¬ 
able as Woodbury’s at the end of the five ycai period, in spite of the 
fact that his gioups aie consideiably moie vaiiable tlian ouis dming 
the first year. 

In consideimg these contrasting trends, it is impoitant to bea: in 
mind that the avciage heights and weights of our groups aie larger 
than Woodbury’s after the first few months, And, since for height, 
Woodbuiy’s gioups aie absolutely more variable than outs, it is to 
be expected that his groups will be telatively more variable The sig¬ 
nificant contrast, foi both height and weight, lies not so much in the 
per cent difterences between respective age groupings, as in the trends 
that the results take over the five year period The downward trend 
of relative variability is not only checked for our groups, but is re¬ 
versed Whether this levcisal can be attributed to the effects of 
superior conditions of diet, etc,, is problematical However, such a 
reversal is not contradictory to the implications of such an hypothesis 

It IS possible that the per cent of relative vaiiabiUtv in height and 
weight, for oui gioups as well as for Woodbury’s is levelling out 
at the 4th or 5th vear of age, not to change much for the next several 
years of growth However, on the basis of studies made nearly half 
a century ago, Karl Pcaison (6) made the statement, '‘so fai as 
weight and height are concerned female and male both lose varia¬ 
tion as they grow older ” Such a trend beyond five years of age is 
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more picdictablc fiom Wondbuiy's data than fiom ours It is of 
course possible that «it later .iRes such a dccieasc in trend will occur 
for oui gioups. Howeveij an analysis of Garsidc’s tables (4) also re¬ 
veals no decicasc in the relative variahilitv of both height and weight 
for boys and giils fiom 36 to 72 months of age Their measures are re¬ 
ported at 3-month intervals foi thc.se tlnec years of giowtiu Relative 
vaiiability in ivvi//htj as a niattci of fact, for both the bo5's and giils of 
these gioups, dcfinitelv uni eases dining tins period Gaisicle’s sub¬ 
jects are dcsciibcd as in good health, the majority being fiom ^'the 
rather favoiing social environment piovidcd by paicnts of profes¬ 
sional and merchant classes ” 

Baldwin lepoits results for idative vailability in height and 
weight foi 120 children, 7 to 17 vears of ago, with jepcated annual 
measurements made ovci a pciiod of from 6 to 10 ycais on each 
child (2, Table 26, p 147). Foi these ten ycais of giowth, idative 
variability of the giils, foi both height and weight, tends to inaease 
up through 12 ycais of age, and then to decieasc. For the boys, 
thcic IS not such a definite trend until «aftci 14 veais of age, at which 
time there is appaicntly a dc/inite decrease in idative variability for 
both height and weight 

In view of the lesiilts of these vauous studies, Pcarson^s statement 
about a decicasing trend of iclativc vaiiabilitv in height and weight 
may be definitely chatactciistic of development following the onset 
of pubescence, legaidlessof vaiiations in giowtii conditions aftci that 
t\me Piior to this pe\iod, the ticnd character possibly vanes with 
different growth conditions,—supeiior environmental factois of 
growth tending to make for a ticiid of incieasing lelative vailability 

4 differences In heiffhtj ncithei sex is consistently more 

variable, absolutely^ than the other, However, thcie is a tendency 
for the gills to be slightly more vaiiabie, relatively, than the boys. 
These statements aie tine of both oui populations and Woodbury’s 

In iveifflit, the git Is also tend to be relatively moie van able than 
the boys,—both in the case of oiu populations and Woodbuiy’s 
However, foi absolute variability m weight, the bo5's of Woodbury’s 
groups tend to be slightly moie variable than the girls, whereas, the 
gills of OUI populations tend to be slightly moie vaiiablc than the 
boys. 

Except then foi the lattci compaiison, viis., absolute vailability in 
weight, our results and Woodbury’s arc in agicement so fai as ticnds 
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of sex diffeiences aie concerned. For Garside*s groups (4) the trend 
of sex differences in absolute vailability is mixed. Foi lelative vari¬ 
ability in height, furtheimore, theie is no consistent tiencl of sex 
diffeiences. However, in weight, the girls aie, on tlie whole, con¬ 
sistently moic vanable than the boys This is also tiiie of Baldwin^ 
gioups, pievioiisly cited (2), except foi a marked chfteiencc at age 
7 and slight differences at ages 8, 14, and 15, where the boys are the 
moie vaimble in weight Pearson writes that girls ‘^fiom 6 to 10 
Years of age ate more variable than males m both weight and height’^ 
and that this '^ippeais to be not a result of selection but of growth” 
(6) In a report of The Actuarial Society of America for 1929 (1, 
p 140), the data of tabulated results on relative vanability m weight 
aie descilbed as confirnring '^thc findings of Martin [1928, Geimany] 
and Bardeen [1920, Carnegie Institute, Contributions to Embry¬ 
ology]) quoted by Jackson [1929, Ameucan Journal of Physical 
Anthiopologv], who have shown that relatively gi eater weight foi 
females is a geneial characteristic in nearly all races, ages, and 
sLatuies ” 

Oui results, as we have seen, arc in accoid with those just quoted 
for relative vailability m weight And they are in agreement with 
Pearson^s for both weight and height, although it should be empha¬ 
sized that Peaison^s statement about sex diftcrenccs was for the period 
of 6 to 10 years of age If superior conditions of diet, sunshine, 
exercise, and lest, have any effect on sex difteiences, in lelative weight 
and height vai lability, it is evident that such effect is not in the 
direction of a tiend difteient from that ordinarily obtained If there 
IS any effect, it piobably is in the direction of accentuating tJie usual 
trend of sex diffeiences However, the results of oui population 
studies do not definitely reveal such accentuation when compared 
with the results of Woodhuiv's data 
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STUDIES IN MENTAL DEVELOPMENT; III PERFORM¬ 
ANCE OF TWELVE-MONTHS-OLD CHILDREN ON 
THE GESELL SCHEDULE, AND ITS PREDIC¬ 
TIVE VALUE FOR MENTAL STATUS AT 
TWO AND THREE YEARS^ 


Samuel S Pels Research Institute, Aiihoch College 


Virginia. Lafayette Nelson and T W Richards 


As a continuation of the piogiam initiated investigating mental 
development of infants at six months, presented in two earlier papers 
(9, 10), the present discussion deals with a similai group at twelve 
months A total of 80 of the children in the Pels group were tested 
withm five days of the twelfth month birthday, it was in connection 
with this group that data foi the piesent report were obtained Of 
this group, about 60 per cent were piesent in the six months’ group. 

The peicentage of Fels children passing each item, and similar 
percentages obtained with othei children by four investigators are 
picsented in Table 1 It will be seen that 17 items were passed by 
90 per cent oi more of the Fels group and that there weie from two 
to five Items in each of the remaining deciles That is, m the 
case of the six months’ schedule for this group, there was a fairly 
even distribution of items m terms of difficulty, except foi a large 
lumping at the easier end of the scale. By comparing the percentage¬ 
passing obtained by tlie Fels group with the ranges given by Gesell 
(5), it IS seen that 14 items weie passed by moie Fels than Gesell 
children, while eight items were found more difficult lor Fels chil¬ 
dren Twenty-seven items were classified similarly in both studies. 
Compaiing Fels percentages with Bayley (1) percentages, it is seen 
that six Items difier by no more than five per cent, for three items 
the Bayley percentages arc greatei than the Fels figures, while for 
11 Items the Bayley peicentage is less. The Linfeit-Hicrholzer 
study (7) compared with the Fels study shows seven items to be 
of about equal difficiilt}^ four to be less difficult for the Washington 
children, and thice more difficult. That is, the Fels group seemed 

*Recei7ecI in the Editorial Office on April 30, 1938 
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TABI.E 1 

Items o^ the Gfsell Schedule Used at Twelve Monihs, with Numbers 
or Ca&es, Plrcpktages Passing 1£acii Itpm for the Pels Group, 

AND COMPARABLE Pi;KCENTAGE3 FOR THE BAVLfcV, FI LI MORE, 
LlNrERT-IIlERllOl Zl R AND GESELL GROUPS 


Linfert- 
Fill- Ilier- 




Bay ley 

mnre 

holzer 

Gcsell 



Pels 

Per 

Per 

Per 

Per 


Niimbei 

Per cent 

cent 

cent 

cent 

cent 


cases 

pass 

pass 

pns9 

pass 

pass 

Plnya puiposscfully, t-iip, 







apnon, plate 

St 

lOOOrtOO 




85^100 

Stands with lietp 

SO 

98 SztO 8 

SO 


ion 

85H00 

Dangling ling pulls down 

80 

98 8itU 8 

100 



SS-100 

Adjust to words 

81 

98 8:t0 8 




85-100 

Makes stepping movements 79 

98 7:1:0 8 

92 


100 

85-100 

Inhibits on command 

80 

97 5zfcl2 

59 



65- 84 

Plays with blocks 

81 

97.5±1,2 




65- 84 

Secures cube 

81 

9^> 3:1:1 5 




85-100 

Ring bell, imitation^ 

SO 

96,3 5 




65- 84 

Plays with mirror image 

31 

96 3±1 5 

83 



65- 84 

Fine prehension 

73 

95 9:1:1 6 

98 



85-100 

Imitates rnttlc spoon In cup 81 

93,8d:l 8 

38 


31 

65- 84 

Plays “pecknboo** or ''pattj 

SO 

93,8±l 8 



94 

85-100 

Creeps 

SI 

92 6:1:2,0 

94 


88 

85-100 

Paper* purposeful rcnction 

1 so 

93.S±2,0 




85-100 

Walks with help 

81 

90 l:t2 3 

62 

88 


65- 84 

Waves "bye-bye" 

80 

90 0±2 3 




65- 84 

Performance box; rod in 

holc73 

87,7d:2 6 




65- 8+ 

Unwraps cube 

80 

R7 5:1:2 5 

SO 


59 

50- 6+ 

Puts cube in cup* play 

81 

8S2±2 7 




20- 49 

Puts cube in cup, Imitation 

78 

8h6dr2 8 

90 



85-100 

Reaches for string 

81 

81 SdtSO 




65- 84 

Hits rubber doll 

75 

78 7±3 2 

60 



20- 49 

Foimboaid, shown 

73 

76 7+3,4 




65- 84 

Inhibits hand to movith 

80 

70 0+3 5 




65- 84 

Dangling ring uses string 

81 

69 1+3,5 

lOU 



65- 84 

Scribble, imitation 

81 

69 1+3 5 

87 

6+ 


65- 84 

Accepts third cube 

SO 

68 8+3 5 


57 


65- 84 

Tower of two 

80 

60 0 + 3 7 

20 

37 

38 

50- 64 

Says three words 

80 

60 0+3 7 




85-100 

Climbs 

81 

58 0+3.7 



90 

50- 64 

Points to things at table 

79 

53,2+3 8 



54 

20- 49 

Prcfcis one hand 

81 

48 2+3,8 




65- 84 

Vocalizes to music 

79 

48.1+3 8 




65- 84 

Says "bye-bye," "hello** 

80 

41 3+3,7 



56* 

50- 64 

Tiica to put on shoes 

78 

41,0+3 8 




65- 84 

Stands alone 

81 

40.7+3 7 

37 


84 

20- 49 

Bowel control 

80 

38 8+3 7 



40 

0- 19 

Says four words 

80 

33 8+3 6 




65- 84 

Walks alone 

81 

32 1:1:3 5 

31 


30 

20- 49 

Formboard, cnclc 

73 

21 9+3 3 




20- 49 

Cup 01 plate 

78 

21 8+3.2 




n 19 

Scribble spontaneously 

81 

21,0+3,1 

17 



20- 49 

Says five words 

80 

18 8dz3,0 




0- 19 

Uses spoon 

30 

16 3+2 8 



44 

20- 49 

Tower of three 

80 

15 0+2,7 

2 



20- 49 

Bladder control 

so 

S 8+2 2 



18 

0- 19 

Asks for toilet 

SO 

3 8 + 1 5 




0- 19 

Asks for tilings by name 

79 

3.8+1 5 




0- 19 


•“Bye-byc’* only. 
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to be quite comparable with the group of Linfert and Hierholzer 
With only five comparable items, it is seen that Fillmoie’s (4) 
children found three items moie difficult and two of about the same 
difficulty Tlius, as in the case of six months’ performance, tlie 
Fels group is seen to have no greatei, and possibly less difficulty 
than the other groups 

A The Total Test at Twelve Months 

The Items passed by each child were added to give a total score, 
as was done in the case of the six months’ schedule The distribution 
of the scoies vs given in Table 2 


TABLE 2 


Score 

Fiequency 

16.0 to 19,9 

2 

20 0 to 23 9 

9 

24- 0 to 27 9 

6 

28 0 to 31.9 

17 

32.0 to 35 9 

24 

36 0 to 39 9 

U 

40 0 to 43 9 

4 

44 0 to 47 9 

2 

80 

Sigma 

6 16 

Mean 

32 30 


A reliability coefficient was obtained by using items in two seiies 
alteinating in difficulty The coefficient for the group was 
+*725Ht,03, which is laised to + 84 by the Spearman-Biown cor- 
lection. This is lower than the +88 reported by Linfeit and 
Hierholzer and the + 93 reported by Fillmoie foi their groups 
at this age level, but higher than the +76 reported by Bayley 
for her gioup. It is slightly lowci than the (collected) + 89 
obtained by us at the six months’ level. 

B. Sex Differences on the Twelve Months’ Gesell Schedule 

Foity-one giils, with a mean total score of 33 8 were found to be 
slightly supeiior to 39 boys with a total scoie of 30 0, the ciitical 
ratio of the difference being 2 3 (no significant difteience was 
apparent at six months). Consideimg the diffeiences between the 
percentages of each sex passing each item, it was found that the 
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following differences (critical ratios of two or more) favored the 
girls: 

Stands nione. 

Walks with help 
Walks alone 
Says four wonH. 

Towel of two 
Thud cube* 

Performance box* lod m hole, 

Boys excelled only on scMbbies spouUmeoush* ^uid daugluig ruig, 
uses siring 

C- RfLATIONSHIP BFTWliKN THE PcaiODMANCC ON SINGLE ItbmS 
TO PERFORMANCn ON THE TotAL TPSC AT TWELVE MONTHS 

In Table 3 appear biscrial coefficients between success or failure 

TABLE 3 


Biserial r 


Two-block tower 

.88 

Puts cvibc in cup, play 

80 

Puts cube in cup, imitate 

76 

CUmbs 

74 

Hus rubber doll 

.72 

Say a four words 

72 

Scribbles spontaneously 

71 

Performance box; rod m hole 

70 

Three-block tower 

M 

Unwraps cube 

65 

Scribble imitation 

64 

Says five words 

62 

Tries to put on slioca 

6Z 

Says three words 

61 

Walks alone 

59 

bays ^*bye-bye** or *Miello'‘ 

58 

Takes third cube without dropping 

56 

Reaches for string 

,52 

Formboard shown 

.51 

Stands alone 

51 

Vocahzea 1o music 

,40 

Asks for things by name 

.39 

Inhibits hand to mouth 

,36 

Dangling objects* uses string 

26 

Prefers one band 

,26 

Formboaid* circle 

.25 

Cup or plate 

,22 

Bowel control 

,21 

Uses spoon 

,16 
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OR Single Items, and the total test score* (These cocfficieats aie from 
4 to 7 points higher than they would he if the effect of the particular 
item were eliminated in the correlation between it nnd the total ) 

It will be seen that the coefficients range fioni 16 to 88 If 
we think of them m terms of and variance, it is apparent, thus, 
that single items could be regarded as mcorpoiating the factors 
responsible foi total test variation to the extent of fiom 2 6 per 
cent to 77 4 per cent The median coefficient was 59, the mean ,54, 
having values of 29 and 35 

Attempts to take out items by groups such, for example, as the 
locomotor-postmal items or the language items failed to indicate 
what tyjies of items better represent the total test than do other 
types Tlius, unlike the six months.* Gesell Schedule which appealed 
to picdominatc m motor as opposed to alertness items, the twelve 
months* Gesell showed no obvious preponderance of i\ny paiticulai 
type. 

D The Relationship between PERroRMANCE on the Gesell 
Schedule at Twelve Months and Performance 
ON Tests at Laier Age Levels 

Conelating her tests at 10-31-12 months, and 13-14-15 months with 
tests at 18-21-24 months and 27-30-36 months, Bayley obtained 
coefficients of 60 and 70 for periods most adjacent, and .45 and 
54 for those most remote, Fillmoie con elated her baby test total 
score at 11^ to 12j4 months with an IQ presumably at two to 
thiee years and obtained a coefficient of .19 For single items m her 
senes Fillmoie obtained biserial coefficients with later IQ ot as high 
as 47 (piling some blocks)» Muhlenbem coiielated 12 months* 
LHQ^s (Linfcit-Hierholzer Quotients) and Stanfoid-Binet IQ^s at 
slightly less than five yeais The coefficient of + 20ih 12 she ob¬ 
tained was lower than that obtained by using the nine oi six months’ 
tests, though these also weic low. 

For mtcrcorrelations between the total score on the Gesell Sched¬ 
ule at 12 months and latei test performance the following indices 
were used' The total number of items passed on the Gesell Schedule 
at 18 months, raw scoie on the Men ill-Palmei at 24 months and 
at 30 months, and mental age on the Stanford-Bmet (1916) at 36 
months Leeways in age weie allowed as follows At 18 montll'^, 
seven days from the birthday, and one month on the Men ill- 
Palmer and Stanford-Binet tests 
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Pcfirson coefficients obtained m these conclalions arc given in 
Table 4 

TABLE + 


C5cseU 12 montUs with Grsell IS moiubs 
Gc'icll 12 months with Mcrrill-Palmci 21 ittoiuh'i 
Gescil 12 months with Mcmll'PaUncr 30 months 
Geaeli 12 months with btnnloid-Hinet 36 months (1916) 

Gcsdl 18 months with Menill-Palmci 21- months 
Ge&ell IS months with Meirill-Palnmi 30 months 
Oescll IS months with Stanford-lHnet 36 months 

Mei nll'Paimcr 2+ months—Mcrun-palmer 30 months 
Meirlli-Pahner 2+ months—Stanford-Kinet 36 months 

MBriiii'Palmei 30 month's—ord-limet 36 months 


56:t07 31 

32d;.Q8 .10 

35:+: 09 .12 

33:d;09 .11 

47± 08 22 

.50:t 08 ,25 

39±,10 as 

84d: 03 ,71 

80:£ 05 64 

77:t 05 ,59 


It will be seen that the 12 months* Gesell con elated in no case 
vny gieatly with inciUnl ability as measured in the (:c$ts at later 
levels It is seen in the column that 12 months* ability may account 
for but 31 pel cent of variation at 18 months, and not over 10 
pel cent theieaftcr* 

Foi puiposes ot compaiison between six and twelve inontlis* result? 
coucUtions between six monlh^’ Gcscll peifoimance and later mental 
ability aie given in Tabic 5, 


TABLE S 



6 Mo 

12 Mo, 

6 Mo 

12 Mo, 

IS months Gesell 

42 

56 

18 

31 

24 months MerrilLPalmer 

.37 

32 

,14 

,10 

30 months MerrilhPalmer 

62 

35 

J8 

12 

36 monihs Stanfoid-Biaet 

46 

33 

s2l 

U 


It IS seen that the six months* Gesell Schedule was correlated with 
Uter mental ability to a greater degree than was the 12 months' 
schedule, the eailiet test may be considered to have sampled later 
mental ability more greatly than did the 12 months’ tests. 

By means of multiple coirelation of the six months' and twelve 
montjis^ Gesell Schedules with te?ts at 18 months (GcscU), 24- and 
30 months (Merrill-Palmei), and 36 months (Stanford-Binet), the 
results were obtained that are given in Table 6. 

In terms of it was found that the 12 months' Gesell increased 
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TABLE 6 


Six months Gesell Six and twelve months Gesell 


12 mocitlis 

72 


18 months 

42 

.56 

24 months 

.37 

38 

30 months 

,62 

64 

36 months 

46 

46 


the efficiency of prediction from the six months^ Gesell alone for 18 
months by 14 per cent, but for 24, 30, and 36 months by practically 
nothing. This is a remarkable finding and difficult of interpretation. 
One explanation may be that the 12 months' test is less reliable than 
the SIX months' tests (tm of .84 as compared with 89), but this 
would seem insufficient to account for the difference above. A moie 
plausible explanation is that the selection of items at six months 
affoids a better all-aiound sample of ability tested at the later ages 
than does the 12 months' selection. Again, it is possible that the 
six months' senes embraces a more even samplingof abilities lequired 
to pass the later tests, while the 12 months* test by selection of items 
IS not so optimally weighted for these factors, 

E. Correlations of Single Gesell Items at Twelve Months 
WITH THE MeRRILL'PaLMER TeST AT TwO YeARS 
AND THE StANFORD-BiNET AT THRBE 

The distributions of Merrill-Paimer raw scores at two years and 
the Stanlord-Binet mental ages at three years are given in Table 7. 


TABLE 7 


Merrill-Palinei 

Sunfoid-Bjnet 

Score 

Frequency 

M/7 

Frequency 

5 0 to g 9 

3 

34.0 to 36.9 

13 

9 0 to 12 9 

1 

37 0 to 39 9 

7 

13.0 to 16 9 

17 

40 0 to 42.9 

6 

17.0 to 20 9 

14 

43 0 to 45 9 

1 

21 0 to 24 9 

13 

46 0 to 48,9 

12 

25 0 to 28.9 

10 

49 0 to 51.9 

2 

29.0 to 32 9 

2 

52.0 to 54 9 

3 

33.0 to 36 9 

0 

55.0 to 57,9 

1 

37 0 to 40 9 

1 



Total 

61 


45 

Mean 

20.05 


42 49 

Sigma 

6 06 


6 23 
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The Suuford-Kinet discrihution is thus seen to he bimodal. 
Cocflicicnt^? of currcl.ntion (biscrjal) between 12 montlis' Items and 
the Mcrrill-Palmcr at two years arc given m Table 8, 

TAUrii: 8 


r 


Says ‘'bve-bye" ur ^‘huUu’' 

.45 

Vocables to music 

45 

Says ihrcc >voTth 

43 

Points to ihings at inhle 

33 

Put^i cube in cup, plaj 

24 

Says four \>ords 

19 

Two-bfock tower 

tg 

Hits Twbhcr doii 

17 

Bowel control 

17 

Prefers one hnnd 

15 

Scribble imitation 

14 

Puts cube lu cup, unit 

13 

Reachefor blrmg 

,13 

Formbonrd shown 

12 

Performance box, rod in liolc 

OS 

Stands alone 

06 

Tries to put on shoes 

05 

Cup or plate 

02 

Five svorda 

02 

Use-i sppon 

—.01 

Tliree-biock tower 

— 01 

Inhibits hand to mouth 

—.02 

Climbs 

— 02 

Scribble^ spontanemisly 

— OV 

Formboaitl circle 

— 05 

Walks alotic 

— 05 

D.ingling objects uses string 

— OS 

Take third cube without dropping 

— 09 


It will be seen that the item correlations with mental ability at 
two years tend to be low, their median is 09 as compared with ^ 
median for the six months" Gcsell of .25* Indeed, one item at the six 
months* level correlated .58 with the two-year Momll-Palmer, while 
the higliest rn this series is 45 Multiple correlation between the 
first four of the items in the preceding table and the Merrili-Palmer 
at two yielded a coefficient of .615. This coefficient leprescnts the 
combined effect of all items which coirelate hcttci with the Merrill' 
Palmer than docs the total 12 months* test, so that it may be con¬ 
sidered as an approximation of maximum correlation between the 
two tests Since fi® of this coefficient is 3788, it mav he infcired that 
less than 40 per cent of the variation at two years is sampled by the 





VIRGllSrrA LAFAYETTE NELSON AND T W RICHARDS 


189 


one-year test This peicentage is to be compared with about 50 
per cent ior six months’ tests. 

The data above suggest that the 12 months’ Gcsell Schedule, as a 
whole or consideied item by item, affords no better prediction than 
does the six months’ Schedule, indeed the predictive efficiency of 
the onc-year test may be less. If the 12 months’ schedule represents a 
good sampling of abilities at that age, it would seem that very little 
addition is made to the range of abilities between the periods from 
SIX to twelve months, at least of those abilities tested by the Merrill- 
Palmci Scale at two \eais, This docs not mean, howevci, that the 
child at one year possesses abilities identical with those he possessed 
at SIX months This is obviously not the case, indeed the correlation 
( 72) between the Gcsell Sclicdulcs at six and twelve montlis would 
suggest that tlic repeitoiie of abilities sampled by tliem differs con- 
sideiably, However, the two early tests do share much, and thi^ 
portion seems to be tested to a fair degree at two years. The early 
Gesell, however, seems to possess more m common with the Merrill- 
Palmer at two years than does the one-year Gesell 

Biserial coefficients of correlation between 12 months’ Gesell items 
and the Stanfoid-Binet at three years appeal in Table 9 

These coefficients are seen to be smaller tlian the coefficients of 
items With the two-year Meirill-Palmer. The median coefficient is 
-)- 07 Three items con elate more highly with the Binet than 
does the total test When the effect of these is combined they yield 
a multiple coefficient of 485 =» ,2352). The fiist two items— 

says ituee WQtds and scubble imitation give a coefficient practically 
as high 480. 

Comparing these results with similar results obtained for the six 
montlis’ Gesell, it is seen again that the 12 months’ test does not 
con elate as well with later mental status as does the earlier test. 
Results of the latei test are evidence of no addition to the six months’ 
repeitoiie of abilities—at least of those abilities tested later at two 
and thiee years It is interesting to note, however, that of the tests 
which correlate best with later mental status there seems to be a 
prepondeiance of language items Language items are not picscnt 
to any extent m the six months’ test It would seem, therefore, that 
although language makes its initial appearance at 12 months and 
tends to con elate better with later mental status than do more motor 
tests, nevertheless, there seems to be no addition of fundamental 
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TABLE 9 



6 ays three wo ids .42 

Sciibldc unuatiou ,37 

Sflva ''bye-bye*’ ui *‘hello” 32 

ToiMs to nt table .24 

Bowel control .24 

Picfcrs ont hand 2l 

Cl nubs 

Hits lubber doll 14 

Reaches for string 13 

Dangling object uses suing 12 

Puts Cube in cup, unit 10 

Says fotii wolds 10 

Vocalizes to music 09 

Puts cube in cup, play ,08 

Two-block tower ,07 

Uses Spoon 07 

Inhibits hand to mouth 05 

Cup or plate .0+ 

Thicc-block tower 04 

Stands alone 0+ 

Tries to put on shoes 04 

Says live words 03 

Pei form.! nee box. Jod m hole 02 

Wfllka alone 00 

Formboard circle —,07 

Scribbles ^spontaneously — 08 

Takes thud cube Nvithout diopping —U 

Formbonr d: shown — 16 


ability with later mental status These beginnings of language are 
not indiGAtive ot a new fundamental ability but rcpicsent new 
indices, peihaps of such fundamental ability as is already present at 
Sis months 
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SOCIAL RELATIONS BETWEEN CHILDREN OF THE 
SAME AGE DURING THE FIRST TWO 
YEARS OF LIFE"^ 

Drpnitment of Psychology, To id hum Uni'ueisHy 


Maria Maudry and Maria Nekula^ 


A The Problem 

In hei investigations on the fiist social leactions of the child, 
Cliailotte Buhler (1) tiaced the development of the social relations 
obseived in an expeiimental play situation between cliildren of tlie 
same age thiough the fiist 18 months of life. Theie were indications 
in the matciial that even at this caily age individual traits in the 
social behavior could be discovered This led Charlotte Buhlci to 
a tentative description of thice types of social behavioi, namely, the 
socially blind, the socially dependent, and the socially independent 
behavior (2). 

The present study, too, was undeitaken on the suggestion of Char¬ 
lotte Buhler, Its original purpose was to investigate more in detail 
the individual diffeicnees; especially to find out whether the social 
attitude of a given child was consistent or changing fiom situation 
to Situation 

In the couise of the study, howevci, it soon became obvious that 
a jnoie precise account of the development of the social relations 
during this peiiod was a pre-rcquisite for any sound attempt to study 
individual diffeiences In her desciiption of the ^‘socially blind’' 
child, eg, Chailotte Buhlei used, as a criteiion, the fact that the 
child Jiandles his playmate like play material, without any attempt 
at cooperation. This foim of behavioi vanes decidedly with age 
Therefoie, \t is necessary to be informed about the average amount 
of such behavior at the different age-levels before the statement can 
be ventured that a given child evccls in it 


"^Received in the Editoiial Office on May 2, 1938 

The junior Aviitei was lesponsihle foi collecting the data used in this 
iepoit, the senior wiitei supeivised the research and piepaied the manu¬ 
script for publication, 
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Tlio fust step taken in the ticatmcnt of the oh'^civational data was 
to estnblish the development of the social lelations in tlic given situa¬ 
tion^ It IS the pieliniinaiy icpoit of tins genetic pait of our invcsti- 
patvon tliat we piet,cnt m the lollowiiig pages ^ 

Ih Till TriCtmiQur or lur Explmmints 

I- The E\Pen tile iitid Siiuatwn 

7'wo cliildicn wcie placed togetliei in d play-pen, which was 
situated in the middle of theii nursery After a peiiod of about four 
minutes, duimg which no play inatctial was pic^ent, thiec hollow 
cubes were distnbuted in the following way each child was offered 
one cube, the thud was placed on the floor between the cbilchen. 
Aftei four iinnutcs the cubes* weic taken aw«iy and a bell was given 
to one of the cliildien* Again aftci fout minutes the bell was taken 
away, a dium placed between the children, and a diumstick offered 
to each child, Foui minutes latci dium and sticks wcic icmovcd and 
a ball was given to one of the cJiildien aftci they had been sliown 
how to loll it fioin one to the othei, Tlie ball was left with the 
children for four minutes. Then the children weic biovight back 
to their Cl lbs The duration of the ciuiTe expenment was about 20 
minutes. 

The children wetc placed togcriict by the experinientci, who left 
the room immediately aftcrwatds^ mi took Uci place outside the 
glass walls of then mnseiy behind an observation scicen, She entered 
the lOom only to present oi change the pLiy-matoiial, or to lennange 
the situation in cases of enieigcncy. Caries of cmeigcncy were, c.g,i 
when the chddien^s fight became so intense that thev were in danger* 
when a child fell oi cued for some time, oi when the childicrv defi¬ 
nitely turned away fiom each other 

2 The Subjects 

As one of the pui poses of the study was to investigate consistency 
m the social behavior of children, each of 24 children, henceforth 
ref Cried to as the Chief Subjects'^ was observed in four to 
twelve play situations with difierent cliildien, lieionftci called the 
“Partneis/’ 


^TUc discvasion of the pavchologieal hteiiiiurc on the topic js rescrvetl 
for tUc fmal publicatloUv 
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All the subjects weie obseived at the Kiudembeinahmestelle der 
Geiueinde JVien, a social agency of the city of Vienna They were 
childien of low social status who were temporaiily in care of that 
institution. 

Table 1 gives the age and numbei of chief subjects, the nuiubei 
of partneis, and the obseivation time 


TABLE I 


Age iti moutUa 

Number of 
chief subjects 

Number of 
partneis 

Observation time 
m mmutci 

6- 8 

3 

12 

284 

9-13 

7 

31 

965 

14-18 

7 

14 

643 

19-25 

7 

17 

835 

Total 

2A 

6S 

2,725 


The average time between the fust and last obseivation of tlic 
same subject was 4 to 56 davs with an average of 28 days With 
the exception of one child tins time fell within the limits of the 
age gioups of Table 1 

The children weic selected fiom the point of view of health as 
well as noitnal mental development Only children who readily 
adjusted to the social situation were taken as subjects As pievious 
investigations had shown that a difierence m age gieatea than two and 
a half months led invariably to the dominance of the oldei child and 
theiefore limited the possible lelationships, with a few exceptions 
the paitner did not diffei more than three months m age from the 
chief subject No childien youngei than six months were used as 
subjects, as Charlotte Buhler (1) had pioved that active seeking 
of social contact does not occur before that age Furthermore only 
two children weic placed togcthei at a time since R Klein and E 
Wander (3) had shown that up to two years of age the child is not 
able to engage m cooperative play with more than one other child 
at a time. 

3, The Play Mateital 

The following play material was used 
Three hoUov? cubes 
A beH 

A dium and two sticks 
A ball 




hits drum, a few times, hits Roland 

floor, hits drum again ^ ^ 



TABLE 2 [conitjiTied) 



at drumstick, takes drum to 
his knees, hits aj^am 
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Poi the children between six and nine jnonths old, a rattle 
was used instead of the ball 

On one side ot the play-pen, three rows of wooden beads, 
movable on a honvontal wire, were fastened Although the 
cliHd[cn's attention was not called to the beads they at tunes 
became vcr3’ interested in them especially when no othev play 
matcunl was available 

The play niatciial was selected fiom tlic point of view of its 
appropriateness for the age in question The period of four minutes 
without play maleilal was used as a control situation 

4 The Method of Recotding 

While the experimenter organized and supervised .the situation 
to the extent necessary to establish and keep contact between the 
children, the observer took a detailed record of the behavior of both 
children. An example of pajt of a iccoid as it was ananged for 
further analysis is given in Tabic 2 Right and left of the actual 
recoid the classification of the bcliavioi of the childicn as discussed 
in the following sections is to he. found. 

As the record shows, tlic emphasis was put on the social behavior 
o£ the children. Less attention was paid to a detailed description 
of tile behavior of t)ic children when they weie out of contact, or of a 
child’s solitaiy play and manipulation of matciial. In the same way 
only that part of the expciiincntei’s behavioi was iccoided which 
established oi changed the situation. 

Two limitations of the investigation must be mentioned. 

{<() In the experimental situation the child finds himself com 
fronted with a relatively unfamiliai child, The results of the study, 
therefore, do not give an account of all possible relations between 
children of the same age within the first two years of life, but of 
their relations m a special, though natural and important situation. 

(b) The subjects, as shown above, arc below average according 
to the social status of their patents; hence the possibility of retarda¬ 
tion m social development must be taken into consideiation 

C. Treatment of Data and Results 
1. The Fust Reaction to the New Sitnatton 

In the expciimcntal situation the child found himself ntiniedlately 
confronted with play material and a playmate Extraneous factors 
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were the other childien and the fuinituie in the room. In this 
situation it was entirely left to the child where to turn, which oppor¬ 
tunity to choose As the situation was leanangcd at different times 
by the experimenter in the course of the cxpeiiment the observed 
child had to make his choice more than once (Table 2), 

The first question that arises is Where does the child turn in a 
situation when he has a choice of plav material, playm<\te, and other 
things around him^ 

A ?iciu situation was defined as eveiv instance where the situation 
was real ranged by the intcifcicnce of the cxperimentei, whether by 
giving new material, or by putting the childien together This 
definition is based on the assumption, that by the inteiference of the 
experimenter the situation was so much altcied that the icaction to 
it was a genuine choice. Only the leactions of the cliief subjects 
were consideied 

By analysis, the first reactions of the child were grouped according 
to whethei the child turned to the playmate, to the play material 
presented, or to the surroundings Social leactions were distin¬ 
guished as positive and negative leactions. The material was 
classified into whether it was the partner’s matenal, '*free” material, 
j.e., material that was given to the child or not appiopriated by the 
partner, or matenal on the paitnei, le, dress, stockings, hair, etc. 
The distribution of the six possible choices according to age groups 
is given in Table 3, 

The last column of the table shows that the intctest m play 
material predominates, that in turning to the play material the child 
prefen the free play matenal which is more accessible, and only in 
second place turns to the paitnei's matenal This is the more 
important because the matciial was given more frequently to the 
partner than to the chief subject; out of 100 instances wdiere material 
was given to only one child, it was given 57 times to the partner and 
43 times to the chief subject Second in inteiest comes the play¬ 
mate, who IS welcomed by a positive address in about two out of 
three social reactions lii about one-fifth of the reactions partner 
and test material arc disregaided Turning to the matenal on the 
partner is negligible. 

Apart from these general icsults important developmental trends 
are shown in the changes of the distilbutions of these first reactions 
with the diffeicnt age-groups. Turning to the surroundings as well 
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as tiirjiing to the paitnei's mateual show a steady decline to about 
Jialf their original frequency, which is most pionoiinced between the 
fiist and second age-groups® The fonnei indicates an increasing 
inteiest in the play situation, the latter may be interpieted as a 
growing lespect foi the partnei’s propcity, which is accompanied 
by a definite niciease in positive leactions to the pattner from 13 
months on. Turning to the fiee mateiial and positive icaction to 
the partner show development which is significantly related* the 
former increases between 9 and 18 months and shows a steady 
decline afterwards The latter between 9 and 13 months and shows 
a steady increase afterwards Fuitheimoie the ratio between the 
total of turning to the test matciial and the totiil ot social leactions 
lb 2.7^ 2 4, 1.6, and 0.9, foi the successive age-gioups Both facts 
may be inteipreted as a shift of interest from the material to the 
paitnci The negative reactions to the partner co-vaiy somewhat 
with the interest m free material, showing an equally pronounced 
inciease between 9 and 13 months followed by a smaller and less 
legulai deciease afterwards Considering the ratio between positive 
and negative reactions to the partner it can be said, that tire social 
attitude IS a negative one between 9 and 13 montlis, a positive one 
before and afterwards 

Further explanation of this development, especially of the change 
of social attitude, was possible by taking into considciation the place¬ 
ment of material To investigate its influence the child’s reactions 
were tabulated sepalately for the following situations present in the 
experiment’ test matciial with chief subject, test material with 
partnei, test material with both cliildren, no test mateiial, 

Table 4 shows the distribution of the fiist reactions of the chief 
subjects in ielation to the placement of the material ^ Since contact 
with the playmate and play with the test mateiial aie the two 
specitd opportunities which the experimental situation ofters to the 
cliilc), the table may be interpreted in the following way 


diffei cnees between these piopoilions have been fonnd to be statistic 
cally significant using as criterion a latio of 2 as cutical, vj,&, a dilFerence 

(fp 

\yas consideied significant if- ]> 2 

^The blank spaces indicate the lack of opportunity for the stated reaction 
in the given situation, e.g, m the situation without test materia] there is 
no poasibiUty for turning to the partner’s or to free material. 
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Between six and eight months a iespouse to the experimental 
situation is quite unspecific Although a positive social attitude pre¬ 
vails m the behavioi of the child, it reveals no special inteiest for 
the partner. This is shown by the lelativelv small number of social 
contacts, especially In the situation where the chief subject or both 
childien have material; by the fact that in a situation without ma¬ 
terial the child turns as often to the surroundings as he does to the 
partner, by the fact that only in this age group the child turns to 
material on the partner instead of to the partnei himself Neither 
is there a special interest in the test mateiial; this is shown by tlie 
fact that in situations where the chief subject has the material, he 
turns nearly as often to the surroundings as to the test material; 
that furthermore most of the positive reactions occur m the situation 
where all the material is with the other child This is the situation 
where the negative attitude is most expressed later on. 

Between 9 and 13 months a specific reaction to the experimental 
situation develops and the test material is the opportunity to which 
the child responds fiist, The partner does not yet receive special 
attention. This is shown by the fact that turning to the test material 
is at its maximum in all situations, that turning to the sunoundmgs 
shows a noticeable inciease and predominates over the social reactions 
in the situation without material In connection with this interest 
in play material, the attitude toward the partner changes. In all 
situations wheie material is present the negative reactions to the 
partner aie at then maximum, the positive at their minimum A 
negative attitude prevails This negative attitude, however, is not 
due to a genuine hostility, but to the predominant interest in material, 
to the acquisition of which the partnei is often a lundranee It is 
noticeable that there is no negative reaction to the partner in the 
situation without material, and nearly as much positive as negative 
responses to the partner when both children are provided with 
material. 

From 19 months on the child responds definitely to the social 
opportunity of the situation The interest in the playmate partly 
replaces the interest m material. This is shown by the fact that 
the positive reactions to the paitner form nearly a third of the re¬ 
sponses, that thc}^ by far exceed the negative ones and are more 
frequent than turning to the surroundings; that this positive attitude 
for the first time is present in all situations and thus has become 
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independent of the placement of matcnal, that a decided drop is 
noticeable in turning to the paitner*s material in the situation wliere 
all material is tvith him, indicating a giowing respect for the partner's 
propel t}^ Up to that age material ^v.ls even moie interesting when 
the paitncr had a than when it was in the child’s possession.® 

The peiiod between 14 and 18 months can be described as a transi¬ 
tional phase. Under '‘favorable** ciicumsranccs, i c, when both 
children have material, oi when no matciial is present, the child 
IS able to display the positive attitude and interest in the partner 
characteristic for the next age group* In 'Vinfavorable” circum¬ 
stances as, e.g., when only the paitncr has material he falls back mto 
the negative attitude charactciistic for the picvious age group. 

2. Inventojy of Behavior 

In the picccdmg section the fiist reaction to the experimental situa¬ 
tion was analyzed, nc, the attitude a child developed upon meeting 
a paitncr and play things iii a new situation. The next problem of 
inteicst IS the analysis of the behavior of the child throughout this 
situation, le, an inventory of his social responses. 

To subject the lecoids to (luantitative ticatmciit, it was ncces- 
saiv to divide them into units of bchavioi Units or ^'impulses” were 
defined as items of bchavioi that show the same social tendency, 
\\\ the \ccmds they are maiked hy awows. As the division mto units 
of behavior was made fiom the social point of view they were not 
necessarily single movements^ but might be complex reactions con¬ 
sisting of different movements accompanied by expression (Table 2). 
Tlic impulse might be answered by an impulse of the other child or 
the other child might disicgard the impulse. In the latter case it 
was marked zeio Here again only the social attitude of the cliild 
was considered, A zero was recorded whenever a new impulse of 
the partner was not answered regardless of whether the child was 
engaged in different preoccupations (Table 2) By analyzing the 
impulses and the zeio reactions we could devise the following sys¬ 
tematic inventory of lespoiise occurring in the experimental situation 


"Ratic between Uuning lo pflvtnci's inatenai in sUiiation where only 
paitaei has matcnal anil turning to own matciinl in situation where only 
chief sub}cct has mateiiah 
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a Disie^ard of ivierfetence (D). 

(1) Lack of interest m Partnci 

jD 1)> taking no notice of partner, looking aiound> turning 
away, looking at nurse, exp eii men ter, or other child 

D2), taking no notice of aggicsaion of partner, turning 
aw£iy 01 to other mateital without sign of resktance or fear 

(2) ^bsoihed in viaienal 

£)3), deeply engaged m play with own bodv or material 
so that partnerk acidiess or his aggiession remains unnoticed, 
h Chance contact mid interference fu>iihoni 50C2al tnten- 
iioii (C). 

Ci}j physical contact oi touching paittiei hy chance, tak¬ 
ing mateiial lying neai the partner without paying attention to 
the lattei 

C'2), manipulating, looking at, grasping foi, moving to- 
waids the same matcual simultaneously with paitncr without 
paying attention to the lattei 

C3), manipulating parts of partner’s body oi dress with 
or without mateiial, looking only dt the p.iit attracted No 
Signs of paying attention to the partner 

^74), noticing paifiler's activity and taking it Up, Without 
paying fuitlici attention to him 

C5), taking material given to him, thrown away or put 
aside hy partner, looking at material in the paifner’s hands 
without paying attention to the latter 
c. Negative social behavior (N) 

(1) Fight jot inaletiaL 

Nl)^ taking mateiial from partner or trying to get it, 
after defeat watching paifner closely until he abandons mateiial 
and then aci/ing it 

NZ)y drawing own mateiial nearer, coveung tt with hand 
for protection, moving it away from partner, holding it tightly, 
TVithdiawing ib 

N3), watching partnei or material closcV after fight 
with signs of tension 

(2) Pe/soiial aggression 

fV4), hitting, pushing, biting partner, pulling Ins haii, 
addressing him with sounds of anger 

iV5), disappiovlng of paitner by making faces, crying, 
acrcamiug 

d Positive social behavior (P) 

(1) Looking and grasping 
/’l), looking at partner oi his movements 
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P2), smiling, bablihng, nt iiartncc 

P3), moving to>varils partner, touching him -with or with- 
Gilt material, grasping for him, caicssing him while paying 
nlteiition lo hjs jeartions 

(2) Cooper/ttiou lu play 

P4), aUempt to siait cooperation l>v showing things, per^ 
forming, inmntmg, giving or taking in fritnilly manner with 
attention to reaction of partner 

PS), cooperation, both children engaged in the same 
activity while paying attetuion to each other, mutual adjustment 
of activity to each other 

In devising this system the social significance of the cliftcrcnt items 
was used as a ciitcnon 

Group I, disregaicl of interference, computes all items of behavior 
that lead to an interruption of the contact established This might 
occur as a result of mete lack of interest in tlic partner oi because 
tile lEitciest in matciial was stronger 

Group II, uiteifciencc without social intention, compiises all 
items of behavior where the contact of the children contains no 
sign of social interest and can be cvplainccl entirely by chance or the 
fact that both clulclren were mdcpenclcntly intcicsted in the same 
thing. 

Gioiips III /ind IV comprise the items of behavior where the child 
is paying attention to Ins jiaitner. 

Group in, negative social bchavioi, consistii of the hostile reac¬ 
tions, A diftercntiation is made, whetliei they occiu in the coiiise 
of attempting to obtain oi defend play material or whether it is a 
case of personal hostility 

Group IV finally comprises all foiins of fiiendly contact between 
the children Division is made between more piimitivc manifesta¬ 
tions of intciest in looking, smiling, giasping at each other and 
more complex reactions, wheie mutual adjustments are a pre-requisite. 

In the sample rccoid (Table 2) the impulses and reactions are 
maiked in the middle column. The groups to winch tliey belong 
arc marked light or left of each impulse in such a waj^ that the 
letters correspond to the main gioups, and the numbers to the sub¬ 
groups of the systematic inventory 

Table 5 gives the distiibution of the diffcient impulses for the 
difterent age groups 
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TABLE 5 




Bphavior 

During the 

Experiment 



Age in months 

? g 

a 

V . S 

Ol 

s-l — 

' lA 

Negative social 
reactions 

Positive social 
reactions 

Total number 
of impulses 

Disregard of 
partner's addresses 

Total number 
of reactions 

6- 8 

336 

393 

363 

1,092 

847 

1,939 

9-L3 

723 

2,001 

1,382 

4,106 

2.355 

6,461 

14-18 

347 

1,349 

1,347 

3,0 « 

1,611 

4,654 

19-25 

435 

1,460 

I,S10 

3,705 

1,676 

5,381 


TABLE 6 

Disregard or Partner's Addrpsses, in Percentages of Total Reactions 


Disregaid for 

Age in months 

6-8 9-13 

14-18 

19-2S 

(a) Lack of interest 

29 3 

21 1 

19 3 

157 

(Z?) Absorbed in material 

14.2 

15 4 

15 3 

IS.S 

Total 

43.5 

36 5 

39 6 

312 


Table 6 shows the ficquency of disregard of the partner's address. 
Up to eight months nearly half of the addresses of the partner are 
disregaided; from nine months on, this numbei decreases with 
the most pronounced difference between the fiist two age groups. 
If the instances of disregaid are dwvded into (rr) disregard for lack 
of mteiest m the paitnei and disregard foi absorption in the 
play material, it becomes obvious that the deciease is entirely due 
to changes in the former gioup, indicating the giowth of social 
responsiveness 

Figure 1 takes up the children's interference with each other, and 
shows the distiibution of impersonal, negative, and positive contacts 
at the different age gioups 

Between six and eight months positive and negative social reactions 
and impersonal intcifcicnce occur with about the same frequency 
Between 9 and 13 months there is a decrease m the chance contacts 
and a corresponding increase in the negative social reactions, the 
latter are the outstanding form of contact at this age level and at 
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the same time attain then maMUium ticqu^ncv foi tlie entire .ige 
range Tluoughout the aj;cs between 14 and JtS months thcie is 
an mciease in positive sonal icactions, d\ie mainly to a ivntlicr 
decieasc of chance contacts (1+ to 18 mos.) and of negative social 

1AHLE 7 

Social JitiiAVioR* IN PtRcrNrAffPi 


Impulses 

6-S 

Age in months 

9-l3 14-18 19-25 

Interfeience without social mtentioa 

30 9 

176 

11 4 

11,7 

Fight for material 

33 1 

+5 3 

359 

29 8 

PcTSOUal aggression 

28 

34 

8,4 

96 

Total of negatne social leactions 

35 9 

18 7 

44 3 

394 

Smiling, looking, ginsping 

32,5 

28 3 

32 4 

25,1 

Cooperation 

Total of positive sonal icactions 

07 

54 

11 9 

23 8 

33 2 

33 7 

-It 5 

48,9 
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reactions (19 to 25 mos) Between 19 and 25 months positive 
lelations have become the most important foim of contact. Table 7 
gives a fuither analysis of the negative and positive social leactions, 
according to the groups (/i) and {b) in the systematic inventoiy. 

It IS noticeable that tluoughout the obseived peiiod fight for 
mateiial is by far more frequent than personal aggicssion^ that only 
fight foi material shows the above discussed rise and decline of the 
negative reactions, whereas personal aggression incieases steadily 

Of the positive social leactions looking and grasping foi the paitner 
IS piesent from the beginning and furnishes about 30 per cent of the 
1 espouses thiough tall the age groups The changes aie entirely due 
to a development of moie complex foi ms of contact In othei words, 
tile progress consists in incicasing ability to coopeiate in play, which 
develops in addition to the existing piimitive foi ms of contact, as 
grasping, looking, and smiling 

These findings may be mteipreted m the following way From 
the age of nine months on, up to which the attitude towaids the pait^ 
ner is unspecific, showing an equal amount of fuenclly, nggiessive, 
and chance contacts, a definite negative attitude develops It con¬ 
sists chiefly in fights for material and is most obvious between 9 to 
13 months After 18 months, it changes into a positive attitude, 
due to the development of coopeiation in play Thioiighout the 
development there is a steady increase in iespouse to the social 
opportunities of the situation which manifests itself in the decrease 
of chance contacts, and of disrcgaid of partnei, as well as in the 
increase of personal aggiession and coopeiation 

3, Fiffhi and Play 

An outstanding featuie in the development of social relations is the 
parallel decrease of disiegaid foi the partneiaddress and of the 
chance contacts, it leads to the conclusion that with nicieasing age 
the behavior becomes more integrated, the contact closer and the 
situation more oiganixcd. 

As this conclusion cannot be pioved bv analysis of the single 
impulse, It seemed advisable to investigate tlie development of more 
complex behavior, talcing as units cohcient situations In tlie expeii- 
mental situations given ‘'games’' and "fights" were tlie appiopiiatc 
units, A “game’' was defined as the total of at least two impulses 
thiougli which the same activity oi activity with the same object is 
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carried out undi^tuibcd hy both children; the single impulses con¬ 
stituting the game consist eitliei m positive social reaction or m 
activity with the same obicct; however the occurrence oi ,m isolated 
negative reaction oi disicgaid of the partner’s actions in tlic course 
of the situation is not considcicd as ending the game 

Similaily, *Tiglit” was de/ined as tlie total of at least two impulses 
of negative social hchavioi Again in ibolatcd occurrcnce of positive 
address, impersonal intcrfciencc oi disregard was not considered 
as ending the situation 

Using these cntciia it msis posMhle to single out games and fights 
occurring in the com sc of tlie observation period, 

The games and fights were analyzed according to thcii frequency 
and duration, the nature of the plav-nctivity, and the amount of 
attention paid to the partner 

Table 8 shows the ficquency of fights and games as measured by 


I'ABLE 8 

Frequencv and Length oi Fights and Gamcs 




6‘8 

Fights 

Age in 
9-13 14-18 19-25 

Games 

1 months 

6-8 9-13 14-18 

19-25 


Number of 










impulses per 










10 iiumitcs 

22 

3 8 

33 

31 

07 

0,6 

08 

1,9 



0/0 

0/0 

0/0 

0/0 

0/0 

0/0 

0/0 

0/0 


2 impulses 

50 0 

36 5 

41.3 

41,6 

73 7 

58 6 

56 3 

41.5 

Lcngdi of 

3-4 impulses 

34,4 

34 8 

33 2 

32 7 

26 5 

30 0 

32 8 

33,7 

sit nation 

S 01 more im¬ 










pulses 

15 6 

28 7 

25,5 

25 7 


11.4 

10 9 

24,8 



100 

100 

100 

too 100 

100 

100 

100 


their occuiieiice pei 10 minutes of observation and theii length as 
measured by the nuinbei of impulses 

The foUovidng results arc of interest. Fights arc more numerous 
thioughout the investigated age groups, their frequency is rather 
constant with a slight mawmum between 9 and 13 months. Games 
show a constant frequency up to 18 months and tlieieaftcr a rc- 
maiknblc increase. 

Fights aic longer than games during the first and at the beginning 
of the second ve.ii, by the end of the second yc.ii games and fights 
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show equal length. The maximum ot length coincides In both cases 
with the maximum of frequency 

From the point of view of fieqnency as well as length, between 

14 and 18 months the fights show the characteristics of the next older 
age gioups and the games those of the next )^oungei age group, in 
other words, the significant decrease in fights occuTb between H and 
18 months, the significant increase m games aftei 18 months of age. 

In investigating the amount of attention the child paid to his 
paitner duuiig the fights and games, a diffeientiation was made be¬ 
tween mduect and diiect contact. The contact !s indirect if both 
clnldien aic playing ncai each othei oi with the same object, or 
tiying to get hold of the same object without paying attention to 
each othei This is called ‘'hlind play*' oi '^blind fight'* In the 
case of direct contact the fiiendly or hostile leactions are directed 
fiist of all at the paitner. Both children tiy to influence directly 
the partner's behavior, and modify their own reactions m order 
to have a mutual play situation oi to get the desued object This 

15 called "peisonal play** or “personal fight.** 

The thud possibility is that one of the childlen plays oi fights 
blindly and the othei is aware of the social relation involved. This 
is consideied a tiansitional stage. 

Ti'able 9 shows in peicentages the distiibution of these three types 
of plav and fight at the different ages. 

In both situations at the beginning of the peiiod investigated, fights 
and games are almost entiiely blind, whcieas at the end at least one 


TABLE 9 

Types of Fight and Play According to Amount of Attention Paid to the 

Partner 




Age 

m months 


Smiation 

6-8 

9-lJ 

14-18 

19-25 

Blind fight 

TLaasUional stage 

90 

69 + 

4+5 

42 9 

10 

27 5 

40 9 

31 7 

Personal fight 

— 

8.1 

14 6 

25 4 

Total 

100 

100 

100 

100 

Blind play 

loo 

54 3 

25 

15 7 

Transitional stage 

— 

114 

14 

72 

Personal play 

— 

34 3 

61 

77 3 

Total 

100 

100 

loo 

100 
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oi the children fights and both of the children plav with full attention 
to the partnci in the majouty of eases Fights thiougliout the de¬ 
velopment remain blind to a higher extent, showing once more that 
interest in inatciial and not peisonal hostility is then duect course* 
The illtci I elation of active intcicst in the piny matciial and social 
attitude IS further shown by the fact, that ttie games hccome pie- 
doininaruly personal at the same time that the hist drop of flglit for 
material occurs (Table 7). 

Finally it is of intciest to analyze the use whicli is made of the 
material m the play situation By dvfteicntiating the activities that 
occur!ed within the play situation accoiding to then social signifi¬ 
cance the following thiee groups wcie found: I Handling the same 
object, IL Social use of mateual; HI Pnmniy social icactions. 

Grovp /; Handling the same object, contains all lamlom manipula¬ 
tion such as sucking, shaking, hitting, nibbing, tearing things, etc,, 
as well as all manipulations where piopei use is made of the play 
matermi, such as beating the drum with the drum sticks, imgmg 
the bell, putting the hollow cubes in and out of each other, etc 
In both instances the child does not give up the mateual though 
he may adjust his manipulation to that of the partner 
Gioup II Social use of material implies activities where the 
material is not of primary interest but becomes a means to establish 
and maintain contact. The appeal die ^^oc^al Mtuation has for the 
child IS strong enough to make him iclinqiiish his play tilings foi the 
sake of contact widi the other child Activities belonging to tins 
group aie showing, giving things, rolling ball to the other cliild, 
alternate cxploiation of material or paits of body and dicss, etc> 
Gfoup III Reactions winch are purely social, without material 
being an essential means of contact, such as directing the other child, 
helping, consoling, begging, showing oft 

TABLE 10 


Types of Play Activity, in Percentaoes 


Activity 

6-3 

Age 

9-13 

in months 

U-18 

19-25 

Handling same object 

100 

88 9 

57 6 

56.6 

Social use of material 


U 1 

38 0 

37 6 

Purely social reactions 



44 

5,8 


100 

too 

100 

100 
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Table 10 shows the distribution of the diftcient pLiy activities at 
the diffeient age levels 

It indicates that thiougliout the investigated penod the play con^ 
sists chicHy in handling the same material Parting fiom one^s ma¬ 
terial for the sake of social contact begins after nine months of age 
and from 14 to 25 months stays piactically the same aftci a definite 
mcicase 

A compaiison of the lesults of Tables 9 and 10 shows, that the 
chaiacteiistic change of the games as fai as attention to the paitnei 
and social use of mateiial is concerned takes place bct\\ecn 14 and 18 
months. Between 19 and 25 months the progress consists chiefly in 
tliat the pieviously established way of playing togcthei becomes moic 
fiequent, 

D Summary and Conclusion 

Ninety-two childlen fiom 6 to 25 months were obseivcd m stand* 
ardized play situations with a partnei not raoie than three months 
older or younger within the given age limits 

To tiacc the development of social icactions within this period, 
the lecoids were analyzed from thice points of view' {a) fust reac¬ 
tion m the new situation, {b) inventory of reactions to partnei during 
the situation, (c) fights and games in the course of the experiment 

The following paragraphs try to iiitegiate the icsults by desciibing 
for each age level the child’s response to the two main opportunities 
wliicli the experimental situation offers to him, le, social contact 
with the playmate and play with the test material. An attempt is 
made to deiive from this the different role of the partner m the course 
of development 

Six to eight months The child does not yet respond to the oppor¬ 
tunities of the situation One out of three times he turns immediately 
to the suiroundings (Table 3) If he enters the situation the re¬ 
actions to the material and to the paitnei Aie equally unspecific. The 
neudy introduced play material gets little attention unless it is 
given to the partner (Table 4). Yet this does not call forth a 
negative attitude to the paitnei. Foi in the same situation most of 
the friendly approaches occur (Table 4) and thioughout the situa¬ 
tion theie aie as many positive contacts as negative ones (Figure 1). 
On the other hand neaily half of the addresses of the paitner are 
disregaided mostly for lack of interest in him (Table 6) Intel- 
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feience with the paitner is as often without socinl intention as it is 
a positive 01 negative social icaction (Figinc 1)* The friendly coii' 
tacts arc limited to looking, smiling at, anil giasping for the partner 
(Table 7), 1 e., except foi the smile the p.irtiici is treated about the 
same as play matciuil. The games aie few and short (Tvtblc 8) 
consisting In unspecific manipulation of the same object (Table 10), 
They arc blnul, i.c, the paitncr does not icccivc special attention 
(Table 9) Fights aie equally impelsonal, consisting in a blind 
attempt to get hold of the material (Table 9), 

Nme io 13 luonths^ The play material is the oppoitiinity, to 
which the child responds first, A^ the partner often becomes an 
obstacle to its acquisition, a iicg«itivc attitude dominates whenever 
material is piesent (Table 4) Fighting is at its maximum (Table 8), 
It has become the most ficquent bclmvioi tluougbout the situation, 
and has partly subplantcd distiaction and impersonal intci feience 
(Figure 1, Table 7), It furthermore has become personal on the 
pait of at least one child to a considciable degree (Tfible 9). Yet 
this lb due to the mcieasuig intciest in matcual and not to the 
development of a genuine hostility; the child prefers fiee material 
(Table 3) The negative attitude is not piescnt in the situation 
without mateiial and is least pronounced when the desire fo\ ma' 
teual IS satisfied as, e g , when both children have material (Table 4), 
The geneial tendency of a moic personal relation is noticeable also in 
the fncndly contact, the fiist instances of coopciation and social 
use of material occur (Tables 7, 10), and the plavmatc leceives 
special attention foi the iiist time (Table 9), 

'HinBieen to 25 ynonths: The child realizes the oppoitunity for 
social contact and makes use of it by intcgiating his social interest 
with his mtcicst m play material. Although at fust sight the 
material is still moie nttiactive than the paitnei (Table 3), a 
fiiendly attitude towards the lattei prevails Jiidependentiy of the 
placement of material (Table 4) Positive social reactions pre¬ 
dominate thioughout the situation (Figure 1), in uhicli cooperation 
has become as important as the more primitive forms of looking, 
smiling, and giasping (Table 7), games show a considerable in¬ 
crease in frequency and length (Table 8) Tlie play is personal, 
i e*, both children modify tlieu bchavioi in adjustment to the paitncr^s 
activity (Table 9), the matcual is no longer a liindiancc but a 
means foi establishing social relations as social use of it has become 
an important fecituie of the game (Table 10), 



MARIA MAUDRV AND MARIA NFKULA 


215 


Foil! teen to 18 inoiiths In this tiansitional period the shift of 
mteicst fiom the mateifial to the paitnei is indicated by the pre¬ 
dominance of a friendly attitude to the paitnci m “favorable” situa¬ 
tions, le., when the child’s desne for material is satisfied (Table 4). 
It IS also shown in a pionounced decrease of fighting foi material, 
increase of coopeiation (Table 7), and the fact, that the games 
acquire the stuictwre charactenstic of the next age group, as far 
as attention paid to the paitnei and social use of mateiial are 
conceincd (Tables 9, 10) 

Thioughout the age lange the role of the partner, as characterized 
by the outstanding featuic of the play situation, is successively that 
of play material (6-8 months), obstacle to play matcnal (9-13 
months), and playmate (19-25 months) 
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COMMENTS ON RECENT STUDIES OF VTE 

iJepnttmuK of Psycholoffy, Utnvctsify of ! tu/inta 


W4YNE Dennis AND R W Russell 


In many of the reports on the nature of the leainmg process \n the 
white lat, which have been published since 1900, attention has been 
called to a type of behavjoi occuiing at a point in a disciimination box 
or m a maze at which the animal must make a choice of pathways 
This behavioi has been charactenzed by Hoge and Stocking (2, p. 48) 
as a tendency on the part of the animal to “ . . . look to right and left 
seveial times before making a choice.” Lashley (3, p 327) has de¬ 
scribed the phenomenon as follows, “ , the beginning of disciimina- 
tion was maiked by long hesitation with a swaying back and forth 
between passages” Fuitheimoie, it has been noticed that an animal 
might enter a passage but tuin about and revetse its course without 
proceeding to the end of the alley. 

These phenomena, while commonly observed, have received no gen¬ 
erally accepted teiminology but have been labelled variously as head 
movements, head ^‘vibrations,” starting errors, partial cirors, partial 
entrances, paitial chminations, “lookings back and forth,” and "run¬ 
nings back and forth.” 

Recently Muenzinger (4, 6) has pioposed the additional term 
“vicaiious tiial and eiioi” (abbieviatcd to VTE) foi “ . a facing 

into one alley before the othei one, whether right ov wrong, was 
entered . ” In further describing this behavior (4, p. 77) he has 

stated that it may be accomplished in various ways. 

The most common ivnv is for the rat to scop at a mid-point 
bet\Neen the alleys and turn his head first towards one and then 
towards the other alley But he may also approach the entrance 
to the alley and orient his whole body tOAvards it and then turn 
and approach the other alley in a similar way 


217 



218 


JOUUNM. 01 OLNIiTJC Vh^CliOiOiiY 


Muerixingci .knd Gentry (5, p, 204) h.id picviouslv icfened to this 

^VIioosvhk” hchavior us incUulmK a tend«*n<^v to u '' jcik Uwuids 
tile collect allcv .nul n jeilc aw.iv fioni the wiont^ alley . hcfoie 
erttcunji; one of rhc alleys These statements appeat somewhat anihigu- 
oos as lepaiils, the exaut p.ittem of J'TP^ hch.wioi and aie not specific 
\yttli lefcrcnce to wlicthei slight movements of the head into tlie wiong 
pathway arc to he coiisideied as ciiois oi as {*TB The distinction be¬ 
tween an approach, oiicntation, oi towaid an alley and 

partial cnti.ince into the alley scciiis to he nicicly one of dcgiee, 
Mucnzingci notes that hehavioi which he calls V'TK has been xe- 
poited by numerous c\'pciimentcis, but he states that it was Tolman 
m 1926 (S, p 367) who fiist suggested that these ^‘lookings back and 
fortiy^ or VTh movements }e(nivil io Icarhw// rj(/icu7?t.v To 

be sure, it ^^ou]d appeal that the idea might have been ongiiial with 
ToUnun, foi m lus bonk of 1932 he suggests that someone study the 
1 elation of “lookings hack and foith*' to Icnmlng (9, p. 2l6). This 
would imply that 'rolmaii was not acquainted at the time with the 
wnik of this charactci alieady peiformed, 

Mucn/inger, himself, has faded in his general siiivcy of the rela¬ 
tion of { TR to Lcauimg efficiency (4) to credit eaiUei workers with 
observations of a like nature Particulaily since his general paper is 
appaiently the fiist in a scries on I'TK, we aic distuibcd by the 
slatemcot that the relation of hca<l movemciit^ to Icainmg is a 
new and unworked pioblcm, and wc feel that In justice to pre¬ 
vious investigatOiS it is important that attcntian should he called 
to the existence of data on this piohlcm in the caihar Iiteiatuie 
The subsequent discussion is not intended to dctiact horn the sig¬ 
nificance of Tolman^s or Mucnziingci’s obscivatioiis, but is pic^-cntcd 
merely to place thur contiibutions in chronologicial relationships to 
some of the e<iilier results 

In fin iiiticle by La^^hlcy (3) on visual disciimmation in the white 
I at which appealed in 1912 the author repotted that 

*' 111 the enrfy stages of leamiiig, a correct choice inoie 

fretiuently followed wliei e the atkima) hcsitatcti fhan when u 
made a rapid choice, Latci in the experiment choice liv negation 
seemed to become the moic important method of chminaimg 
error, The iraPi cho*<e n passage qiucklj^ and if it were wiong, 
turned Pack when about eight inches fioiii the stimulus, Choice 
bv afhimntion fievei seemed to be very elFccnvc, even with tlic 
bc&t trained rats. They would ficqucntly make a correct thovee, 
then hesitate, Uim hack, and compnie the foims” (3, p 327) 
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Here, then, is a veiy concise statement of iclationships between what 
IS called VTE and othei behavior 
A moiiQgiaph by Peteicon in 1917 (7) contains many data on 
the degree of entrance into maze alleys at difteient penods in the 
couise of learning. In this study, the least degvec of error which 
was systematically recorded was called a *Start,” by which it was 
meant that only the head or the fore pait of tiie body entered an 
alley, the rat then pivoting and entcimg the alternative pathway. 
This degiee of entiance may be moie extensive than that which 
Muenzingei has leferied to as VTE, but the difference between 
starts and VTE would seem to be merely one of extent of move¬ 
ment In addition to staits, Peterson also recorded “half-cntiances,” 
which rveie defined as all cntiances gieatei in length than staits 
and less than complete cntiances. 

Peteison found that starts were most numeious just befoie the 
period at which all eiiois cease, a finding which Muenzmger has 
leported foi VTE behavloi in certain discumination problems (4). 
Peteison^s monogiaph shows graphically in Figures 4 <ind 5 that 
while complete entiaiices aie at their gieatest frequency on the first 
tLial and decrease rapidly, starts and haU-cntrances begin with a 
low fiequenc)" and increase for a peiiod as the complete enors decline 
in number 

Peteison discussed head movements as well as staits, calling the 
fotmei “head vibiatjons.*^ Pie wrote as follows (7, p. 28) ‘ 

In numeious cases when the ha hit of avoid iiiK the aU de sac 
wjta neaily complete, the peculiai lapid vibcation of the head 
noted above took place The pause was, howevei, but foi an in¬ 
stant This lesponse seems to jiuiicate that the iinpulhc to go 
forward at the ciitical place is still paitly checked or impeded 
by one to eiitei, not quite eliminated 

Peterson also lefencd to the relation of head movements to learn¬ 
ing efficiency m his conclusions as follows* 

The climjciation of entrances to blind alleys docs not come 
about mainly by a decrease in the niimbe} of cntiances, but pun- 
cipally, especially m the case of the longer ctih de sac, by a 
gradual decrease in the degret, or the distance, of entrance, Just 
before entrance is eliminated completely, there frequently occurs 
a pecvihar and vcvv rapid vibration of the lat's head between the 
direction of the true path and that of the tempting blind all eye 
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This nho is directly analogous to the hiidiriKs icccntly icported by 
Muenzinger 

Tliesc statements lej the senior author (1J of the present paper to 
pay special attention to head movements in d study of maze learning 
in the white rat which appeared m 1930 The mazes weic single- 
unit T-mazes, but the three mazes whiJi A\cie used required the rat 
to run different distances between tho point of choice and the goal. 
All head movements at the point of choice ucic iccoided, as wcie 
paitial ciitiances 

In this study head movements were found to be related to learning 
as follows head movements occurred more frequently in the second 
half of the trials required to meet the criterion tli«an in the fiist half 
(This IS m accord with the findings of both Fcteison and Muen- 
zingei,) Furthermore, the trials on which head movements ocemred 
were correct in a much larger peicentagc of the instances than were 
the tiials which preceded and whicli followed the trials in which these 
movements were noted This fact shows a veiy intimate connection 
between head movements and acciuacy in individual runs up to the 
point at which the maze is run without eiror 

In Dennis^ study a fuithci result was obtained whicli has not as 
yet been subjected to test by others, The longei mazes, in which 
a wrong choice meant the tiavcisal of a vciy long blind alley* 
elicited many more head movements than did tlie slioit maze In 
the short maze the cul de was six feet long, wheieas in the othei 
two mazcij the cul de sac was 12 feet and 24 feet respectively 
Choosing the latter Mind meant the traveisal of 48 feet of excess 
pathway, and the head movements which occurred as the lat faced 
this clioicc were much more frequent than when t]ie blind was shoitcr. 
This may be related to RXuenzinger^s finding that lats in a dis¬ 
crimination problem exhibit moic instances of VTE when sliocked 
than they do when no shocks are given, as in this ease also the 
choice involves more consequences to the animal 

A pciusal of J\Iuenzinger'j» paper will show that nearly all of 
his findings have been in some rHeasuic anticipated by others while, 
as noted earlier, he implies that the relation of liead movements to 
learning is an unexplored problem There arc, of course, new 
features m the exporiraciUal conditions which ISlucnzingcr employed. 
Fui tliermorc, part of the data hcic levicwed have come fioni maze 
studies whcicas J\Xucnzingci*s data aic fiom iccoids of discrimina- 
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tion learning, Howcvei, we noted picviously the general observations 
of Lashley on the topic of the relation of head movements to tlic 
learning of visual discriminations 

In the mattei of the interpretation of head movements Muen- 
zinger is more bold than other writers, with the possible exception 
of ToUnan As is shown by the name which he gives to the phe* 
nomenon, Muenzingcr argues that these movements of the animal 
are a form of vicarious trial and error We are certainly in no 
position to deny this claim, nor, we think, is it possible foi anyone 
to establish it What is the definition of “trial and enor behavioi" 
and m what sense are the head movements vicarious^ What would 
be the distinction between vicaiious trial and ciioi and HKifiieHt 
trial and error, inhibited tiial and eiior, oi vestigial Liul and 
error? What findings are necessary in oidci to piove that head 
movements aic VTE in some other sense than by definition^ It 
appears to us that these questions must be answeied befoie Muen- 
zingcr’s hypothesis can be subjected to a test 
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'TERSISTENCE^' TEST SCORES OF STUDENTS 

compared with respect to the 

NATIVITY OF THE MALE PARENT^ 

ill lain floods Coil eg e 


David G. Ryans 


The psychology of individual differeivces is of relatively recent 
oiigni and its lecoids are, as yet, conspicuously superficial and in¬ 
complete It has been only within the last four decades that the 
psychologist has shown more than “passing^’ interest iii the very 
evident, and «ngnif\cant, fact that performances of individuals in 
similar situations vary widely one from anothci But today the 
“iioimal adult mind’* is no longer considered to be the sole subject 
mattei of psychological investigation, thoioughgoing knowledge of 
the deviations from the average is also deemed necessaiy to an 
undeistanding of behavior* 

With the lecognition of trait difteiences in psychology came a 
natuial jnteiest in the difterentials oi variables with which the degree 
of possession of a given tiait appeared to be related Thomdlke 
eaily pointed out ceitain factors to which various physical and bc- 
havioial difteiences might be traced. Race, age, sex, and ultimately, 
of course, nature and ntniuie weic suggested as vaiiables of causal 
importance in the study of the existence and measurement of indi¬ 
vidual diffeiences Many traits were observed to vary, more or 
less significantly, with regard to averages, from one race or nation- ^ 
ality to anothei. For example, diffeiences in “intelligence,^* ab 
tested, seemed apparent between the white and yellow race groups, 
on the one hand, and the hJach on the other Speed of reaction, 
psychopathic condition, ascendance-submission, introversion, honesty, 
and countless other tiaits, likewise, weie repotted as showing varia¬ 
tions with respect to the racial factor. While many of the results 
posse^jsed low reliability from a statistical standpoint, suggestive trends 
weic indicated 

Recently (1) an effort was made to analyze situations which 
seemed to demand persistent behavior, or continued energy release, 
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on the pait of a icsponclin^ inchviduali As an extension of tins study 
a “petsistcncc te.st'’ was anblnicted (2), 'Hie tcst> demanding {a) 
consecutive cftoit at lational Icaniinps (^) sclf-iatmgi* on a “fiinc' 
tionar* sclicdule, and (t) physical cndui.uicc, appealed to possess 
siifTicient validity and jcliability to pciniit its use in the study of 
human behavioi 

In light of the apparent mcasuiability of ''pciMstence/* the question 
of diffeiences in this capacity hetween ethnic groujis becomes a 
pertinent one On the average, do difteiences in per>cvciance behveen 
incmbeis of diftcicnt races oi nationalities exist? If so, to what 
extent; wliuh groups seem to be moic and which less persistent as 
levcalcd bv methods of bchavioi sampling^ It is believed that the 
lesiilts to be leportcd here, while obviously preliminary, have some 
bcaiing on such questions 

In gathering the essential data foi the investigation, the "Persis¬ 
tence iVst” was administeicd to 4+2 high school ami junior college 
students TJicIi educational backgiouiuls weic approximately simi* 
hr^ m that all of then homes wetc in the same community oi its 
environs 

No attempt will he made to sUtc accuiatelv cliftercnces due to 
t<ic€ the tcm\ mce tccUmcxdly euw^lnved Mnst autIio\itie'i agree 
that thcic me pciluips thice pnmaiv uicml stems which can be 
diffcicntiatcd upon the basis of phvsic«\l chaiactcustics (And in our 
present state of kn<)wledge it is not feasible to rcfei to classifications 
based upon beh.wim tiaUc* Indeed it seems probable that if bchavun 
differences do exist, function and stuictuic vary flepetidoiih ) The 
most acceptable classification of primary races includes the yellou, 
ivhue, and black. In the absence of Persistence Test scores on mem¬ 
bers of tlie yellow and black races, oui icsults are limited to the 
wiiitc groups. And hcie, again, it has not been possible to follow a 
strict anthiopological clrisj^ification and divide oiii subjects according 
to the daiightci races (Noidic, Mcditciiancan, or Alpine) of the 
svhite race to which thev belong This has not been possible, in the 
fiist place, because there is extensive ovcilapping of basic features 
and the pliysicnl chaiactcristics arc by no means distinct In the 
second place, the shifting of European bouiulaiics lias made tlie fVpc 
of information which 'vas available almost Impossible of satisfactory 
analysis Thcicfoic, the compaiisons of Persistence Test scores 
which ate attempted aic with lespcct to the birtli-placc of the father 
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of the subject, the gioups aie admittedly linguistic and political 
rathei than aiithiopolojgical If an inclividuars male parent wcje 
bom in Italy, foi example, the subject was classed as an Italian 
Cases of international niaiilage, of conise, invalidate oui results, but, 
insofai mntmge outside one’s own national gioup is the exception 
lather than the lulc with the parents of the samples studied (subjects 
weie predomiiiatitlv fiist geneiation Americans, of foicign-born pai- 
entage) this factor is not consideied to be of gieat effect 
TJiiiteen diftcrent nationalities have been classified in Table 1 

TABLE 1 

Comparisons or mr Pcrsisiencc Test Scores oi 4+2 I lion School and 
Junior Coullf Studpnts Ciassifiod With Respect ro 
Nativih or THE Male Parent 






% cases ^ 

Jo cases 





alcove Qt of below Qi of 





total 

total 





dlbtl l- 

disti i' 

Gioup 

N 

Mean 

SD 

luition^ bution’'* 

(A) Nalional Rioiips 

repiescnted by from 25 to 122 cases 


Finnish 

70 

152 9 

20 7 

31 9 

24 7 

American 

+7 

152 5 

14 8 

33 6 

14 7 

Italian 

57 

1510 

18 2 

26 6 

21 0 

English*** 

25 

150 7 

16 2 

320 

20 0 

Swedish 

+3 

146 3 

192 

13 8 

29 9 

Slovenicn 

122 

145.7 

17 0 

17 2 

28 7 

Cio.itian 

26 

142 5 

157 

1( 7 

31 2 

(B) 

National groups 

repiesentcd by fiom 

5 to 12 cases 


Norwegian 

9 

162 0 

ISS 

44 0 

110 

Sc rbia n 

11 

158 9 

16,4 

45 0 

18 0 

Austrian 

6 

1S6 6 

12 6 

34 0 

00 0 

Jewish 

5 

147 5 

63 

00 0 

00 0 

Oej man 

12 

147 1 

167 

24 9 

33 2 

Irish 

9 

144 2 

12 5 

11 0 

22 0 


* ot toMi distiibntion — 161 0 
Qi of toUil chstrilnjtion = 137 0 
jinglish includes Scotch 


with icspect to scoics made on the Persistence Test In all, 21 
nationalities Aveie ievucsented by the sample studied, but poups of 
which there were only one, two, oi tliiee membeis weie omitted in 
these tdhulai compaiisons Tlie national gioups nhich Meie made 
up of fiom 25 to 122 membcis aie shown apait f\om those of smnllei 
memheiship in the table 
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In general, it appeals that the Finnish, American, Norwegian^ 
Serbian, and Austrian nationalities lanlc higher m the possession ot 
persistence, while the Cioatun, Slovcnicn, and lush aic substantially 
lower. 

For the most part the national cliftcrences here observed arc statis¬ 
tically insignificant The nearest approaches to significant differences 
among the larger samples, i.Cj those represented by 25 oi mcie cases, 
appeal to cvist between the means of the Finnish and Croatian, and 
American and Croatian groups. In both instances the critical ratio 
IS 2.6, which indicates that the differences aie just short of being 
reliable, The difference between the averages of the Finns and 
Croatians is 10+ points and the SD 3.97 points Between 

the Ameucan and Croatian samples tlie difference between the 
Means amounts to 100, wheieas the standard deviation of the 
difference is 3.79. When the smallei samples (scctioii B of table) 
are considered along with the largci ones, the greatest apparent dif¬ 
ferences exist between the Norwegian and Croatian and the Serbian 
and Croatian gionps, In the case of the foimei, the diffcience 
between the Means is laigc, 19.5, but the SD correspond- 

inglv large, being 699 The avciagcs of the Scibinn and Croatian 
groups, likewise, diffci by 16+ points and the standaid deviation of 
the difference is 5,82. In both of these instances the relmbihtv of 
the diffciencc falls shoit of the figuie assumed to icpiesent a ^^true 
diftcicnce/* the obtained D/SD miff) bcbig 28. 

More extensive testing is desiiablc before conclusions may be 
validly drawn 

Summary a^id Conclusion 

Four liundred and forty-tvvo high school and junioi college students 
were classified upon the basis of the birtlipLice of the male parent and 
svere studied with respect to then scores on a ‘Tersistence Test.** 
Among the groups studied there seemed to be a tendency for Finns, 
Americans, Norwegians, Seibs, and Austrians to excel in persistent 
behavior, and for Cioatians, Irish, and Sloveniens, to possess the 
capacity in lesser amounts as compared with a number of other groups 
The results arc to be regarded as tentative 
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A TENTATIVE STATEMENT OF THE RELATION OF 
PERSISTENCE TEST SCORES TO CERTAIN PER¬ 
SONALITY TRAITS AS MEASURED I3Y THE 
RERNREUTERINVENTORY' 

JV ill I a m )P ovds College 


D \v\D G Ryans 

In eailici discubsions (2), (3)> icsults wcie reported winch, it 
IS believed, indicated the posbibihty of pioviding quantitative dctei- 
mvnations of pcisistciit behavior, or the oiganism*5 capacity fo} 
coniwned eneigy release Measures of pcifoimances piesumcd to 
involve “pejsibtence” on the pait of the individual Mcie obtained, 
tables of intei-coiielations set up, and a multiple factor analysis 
attempted A gencial, or common, factoi, which was confciibuted 
to hv seveial of the anginal test situations and which was decidedly 
influenced by latings on peiseverance, seemed evident. Fuithei 
expelimentarion Jed to tJie development of a "Persistence’’ Test 
Coinpiised of thiee sections measiuing (rt) continued effort iii a 
learning situation, {b) self-cstimation, on a "functional” scale, and 
(f) endurance of the cumulative effects of musculai fatigue, the 
test appealed to be sufficiently valid and leliable to justify its use 
as an indicatoi of persistent behavior 

It mav be of inteiest to take note of some of the iclationslup^ 
into which this so-called capacity of "pcisistence,” as mcasuied by 
the Pcisisteiice Test, ciitcis with peisonalitv detciminatioiis indi¬ 
cated by the six scoiing kej's commonly applied to the Beinicutei 
Peisonality Inventoiy. 

The sample with respect to which compaiisons repoitcd here are 
made is a small one, consisting of 40 juiiioi college sophoinnies who 
had made up one of the cxpeiimental gioups in the oiiginal analysis 
of peisistence The sexes ueie equally lepresented Ages langed 
fiom 18 to 25 5 'ears 'I'heie was no intentional selection, All sub¬ 
jects had attended the same secondary school The range of scores 
on the Revised Aimv Alpha Exammation extended fiom 80 to 203, 
on the Otis Sclf-Adinmistcring Test, Highci Examination, tiom 

"’'Received in the Editoiial Oftcc on Apiil t6, 1933 
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28 to 69. The Mean Alpha score was 148.0, ^\lth a standaitl dc* 
viation ol 21.15, while the Mean for the Otis Test was 47.65 and 
the standard deviation of the distiibution 8 16, On the Pcisistcncc 
Test the Average score was 154.9; tlie standard deviation, 22 5. 

The personality indices to be considered here were obtained 
through tlie administration of the Bernreuter Inventory nnd its sub¬ 
sequent scoring with the six keys presumably measuring {a) neurotic 
tendency, (i) self-sufficiency, (c) introveision-extrovcrsion, (d) 
doininancc-submibsion, (e) confidence in self, and (/) sociability, 
The scales arc described by Bernreuter as follows; 

Bi’N A measure of neurotic lendcncy Persons scoring high 
on this scale tend to he emotionally unstable Those scoring 
above the 98 percentile ivould probably benefit from psychiatric 
advice Those scoring low tend ui be very well balanced emo¬ 
tionally 

B2-S, A measure of sclf'SnffiLiency Persons scoring high 
on this scale prefci lo be alone, rarely ask for sympathy or 
encouragement, and tend to ignore the advice of others. Those 
scoring low dislike solitude and often seek advice and en¬ 
couragement. 

B3-I. A measure of introverdon-CKtroversion. Persons scor- 
^ mg high on this scale tend to be Introverted, that is, they 
arc imaginative nnd tend to live within themselves, Scores 
above the 98 percentile benr the same significance as do sniiilar 
scores on the Bl-N scale These scoring low arc extroverted; 
that w, they rarely worry, seldom suffer cmotion.'il upsets, nnd 
rarely substitute day diearning for action 

B4^-D, A measure of dominance-submission. Persons scoring 
high on this scale tend to dominate others in face-to-face 
situations Those scoring low tend to be submissive, 

Fl-C A measure of confidence in oneself. Persons scoring 
high on this scale tend to be hampermgly self-conscious and 
to have feelings of inferiority; those scoring above the 98 
percentile would probably benefit from psychiatric or medical 
advice Those scoring low tend to be wholesomely self-confident 
and to be very well adjusted to their environment. 

F2-S A measure of sociability. Persons scoring high on 
this scale tend to be non-social, aohtary, or independent. 

Those scaling low tend lo be sociable and gregarious, (1) 

In Table 1 product-moment coefficients of con elation obtaining 
for Persistence Test results and Bernreuter Inventory scores are 
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TABLE 1 

Product-Mom ENT Correlation CoErPiciENTs Indicating the Extent to 
Which the Bbrnreuter Personality Inventory Scores of Forty 
Junior College Students Varied with Respect to Per¬ 
sistence Test Performances and Intelligence Indices 


Persistence 

test Intelligence 

Scale score inde\ 




r 

PE 

r 

P.E 

Bl-N 

Neurotic tendency 

—0 19 

on 

0 20 

0 10 

B2-S 

Self-sufficieocy 

~0 H 

ou 

0 02 

o.u 

B3-I 

Introversion 

—0 27 

0,10 

0 20 

0 10 


Dominance 

—0 01 

oil 

—0 10 

on 

Fl-C 

Lack of confidence 

—0 14 

0 10 

0 05 

0 u 

F2-S 

il^ow-soci ability 

0 07 

0 11 

O.OS 

on 


given In the right-hand column, the coefficients between typical 
^^intelligence” indices (based upon the equation of Army Alpha and 
Otis Test results by application of standard deviation techniques) 
and Bernreuter scores are shown for purposes of comparison. None 
of the correlation coefficients appear, on the surface, to be significant. 
The most probable relationships, however, concern lack of neurotic 
tendency and persistence, tendency toward extroveiston and persist¬ 
ence, and self-confidence and persistence 
Further analysis of the data (and some verification of the major 
trends noted m the preceding paragraph) is provided by Table 2 
This table embraces a comparison of the highest and lowest fourths 
of a Persistence Test score distribution from the standpoints of the 
various Beinreuter scores In only two instances do difterences 
appear which approach statistical significance, There seems to be a 
slight tendency for the more persistent individuals to be moic stable 
emotionally, while the less persistent membeis of the sample show 
Bernreuter scores indicating increased tendency toward neuroticism. 
A similar inclination is obseived in comparisons which are made 
with respect to introversion-extroversion, the less persistent tend to 
be ‘^Introverted” whereas the more peisistent individuals lean toward 
the extroversion end of the scale A Diff./S D {Z)i^.) of 1.6 would 
seem to indicate the bare possibility that the proneness of subjects 
who are more persistent to be, at the same time, more confident 
of themselves is a reliable trend. 
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I’AKLE 2 

CQWPARIS0N3 or HlF MOST PtRSlSH NT FoURlU AVI) THE Ll AST PERSISTENT 
Fourth oi a sn or PlrsisijiNcl Tfst Scorfs from the Stand- 
POINTS or Tr\ITS MfASURTP 7HF BlRNRFUrrR 
P{RSONA[.n\ INVFVIORY 



Average 

neurotic 

scores 

D 

% scores 
above P R, 
of 50 

9ij scoies 
lulow P R 
of 50 


.9,7) 

Highest ffiiarter 
of pei'.i'itcnc.e 
disinbulion 

1, 

5+0 

>}ciiroiic itiideiic> 

166 

40 0 

60 0 

quarter 
of persistence 
cUslribLinon 

72 S 

216 2 1 

90 0 

10 0 

Highest quarter 
of persistence 
distribution 

Avciage 

siiihcicncv 

score 

49 5 

2 Sclf-siirtiLicnci 

2S4 

50 0 

50 0 

Lowest quarter 
of persistenLc 
distribution 

42 5 

30+ OS 

40 0 

60 0 

Highest qiiaitir 
of peisistcnce 
distribution 

3 IntrovciMon-cxtiovci sInn 
Average 
intioveision 

score 

410 112 

20 0 

soo 

Lowest quarter 
of persistence 
disti ibution 

67.5 

24 2 3 1 

80 0 

20 0 

Highest quarter 
of persistence 
distnbutioii 

4 

Average 

dominance 

score 

4+0 

Dominance siibinission 

21 0 

30 0 

70 0 

Lowest qiiartci 
of persistence 
distribution 

59 0 

25 S 0 5 

40 0 

60 0 
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lABLE 2 (Contitilled) 



Average 

neurotic 

scores 

D 

% scores 
above P R 
of 50 

% scores 
below P R 
of 50 


S,D 

Highest quarter 
of persistence 
tbstnbvuioft 
Lowest qiiartei 
of persistence 
distribution 

S 

Average 
lack of 
cocilulcnce 
scoi e 

610 

75 0 

Lack of confidence 

t52 

23 1 16 

70 0 

90 0 

30 0 

10 0 

Higliesl quailei 
of persistence 
distribution 

Average 
lack of 
sociability 
score 

56 0 

6 Non sociability 

28 6 

70 0 

30 0 

Lowest qiiaiter 
of persistence 
distiihiition 

58 5 

32 7 0 2 

60 0 

40 0 


Summary 

When the Pcisistence Test scoies of 40 junioi college sophomores 
WCLC studied with iexpect to personality tiaits measuied by the 
Bern re liter Inventory it \v<is obseived that {a) negative pioduct- 
moment corielatioii coefficients, ranging fiom 0 01 to 0 27, were 
obtained m all cases except that when “sociability’^ was involved > 
{h) these incaburcs of concomitant change were, foi the most pait, 
substantiated by compaiisons of extreme quarteis of the Persistence 
Test distiibution j and (c) the ticnds indicated the possibility of a 
relationship existing between “pcisistence,” on the one hand, and 
emotional stability, extroversion, and confidence in self, on the othei 
The results are to be considered prclimmary, 
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The Journal of GenelU Psyrhology, 1939, 64, 235-236 

GROOVED BLOCKS FOR USE IN REGISTERING 
CHOICE 

Cfijnbud/fc, Massachusvifs 


Marie L H Forres 


The diawing (Figuie 1) shows a lectangular block with gi coves 
for solid rubber type, the block being one of a collection of blocks 
to be used ready-mked in piinting^ with a fixed flame, on tape. 

Since the t>pe-face assembled on the base of the block describes 
but does not leproduce the caption on the top of the block, the 
latter is not lunited to color and configuiation. Samples of mate* 
rials flavored or scented, rough oi smooth in texture, or common 
objects such as hooks, nails, or scicw-eycs may be attached to the 
blocks. The experimenter displays an item to be matched or calls 
for it by name, the subject responding by placing the required block 
in the printing fiame instead of in the hand of the experimenter 
A senes of blocks which can be manipulated by the noinial child, 
the mentally defective child, and the ape, with tvpe-faces which 
print on tape a record intelligible to the expeiimcnter only, can be 
imagined as of use in a comparative study 

The writer gratefully acknowledges tlie examination of the mate¬ 
rials by her foimer instiuctoi, Di Walter F, Dearborn, Diiector 
of the Psycho-Educational Clinic, Haivaid Univeisity 

^Received in the Editorial Office on Maith 17, 193S 
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FIGURE I 


Syi Ash Sheet Place 
Camh> ulf/e, Mmseicliusefts 



BOOKS 


The jQUMial of Genclu Psychology, 19S9, 64, 237-262 


1/ a book IS to be adequately dii>cussed, eveiy opinion concerning 
It must be given publicity, and iccuning opinions must be registered 
as such. That Is, a controversial book must be reviewed many 
tunes, and not just once or twice Wc speak heie oi reviews at 
the professional level, not of childish bliiibs oi vindictive pecks. 

The Journal of Genetic Psychologyj the Journal of Geneud Psy- 
ihology, and the Journal of Social Psychologv, will buy reviews in 
the open maiket at not less than $2 per punted page and not moie 
than $3 pci punted page, 

Conditions Only those books that are listed below in tins sec¬ 
tion aie eligible for such reviews, All geneial elementaly text¬ 
books aie eliminated Those books that are included, even though 
some of them might be poor, are probably the ones tliat make the 
most difference to psychology or deal with problems or techniques 
that aie fundamental to psychology at the piesent time The list 
begins with January, 1936, and the books are listed appioximately 
m the order of receipt. New 1938 books will be added as they 
come in. At the end of 1938, all of the 1936 books will be removed 
from the list 

A leviewer must possess the PhD degiee or its equal in tiaining 
and expenence. The Editor thmks of giaduate students with affec¬ 
tionate regard, but he cannot accept leviews of this type from them. 

A review must be wiitten strictly at the professional level It 
must not occupy less than two printed pages, nor more than twenty. 
It must avoid trivialities, such as chapter divisions, spelling of words, 
typogiaphical eiiois, or any other matters that the reader is not 
looking for \n that book A review must not be a soap-box or pulpit 
fiom which the leviewer exhibits his own intellectual hobbies or 
private feelings. It is the book that is being reviewed, and the 
book must occupy the stage No competent review will use such 
makc-believc weapons as t/iis ts not psychology/' or "'but litis 
ts biology/' Tile classifications of old-fashloncd college catalogues 
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aie not of vital importance in these columns. A competent book 
deals with issues, or with tecliniques foi the irivesti(Ration of issues 
A competent review identifies those issues, determines their 
portance, and evaluates the success or failuic of the book in the 
.iccomplisliincnt of its puipose, Foi a rcvicwei to point out that the 
purpose of a book is not his puiposc, is in fact a statement by means 
of which the icviewci substitutes himself for the book. That tvpc 
of vulgaiity has no place on tlic stage of great books 

P}ocedute, If among the books below there is one about which 
you have thought, and concerning which jou liavc formulated some 
ideas, you arc invited to write a review of that book No matter 
if the book has been reviewed several times or a dozen times. It is 
mipoitant that your colleagues know your compichension of the book 
and Its significance. In this way piofcssional opinion will prevail 
quickly, and uncutical theories, unimportanl oi badly conceived 
investigations, misinterpreutions, insufficient evidence, or uiiinspucd 
woik of any kind will stand icvcalcd. 

(Authors of rcnticfius fivtll receive a checlt tmmedtatily (he she of vohirh 
mil he mlfiin the luints uawed above, ^^oimnations for tuclusion hi this 
list tvjtll he lecetved ciaJly by ihe Rdxtoi ) 


(1937) 

ALtPO^T, G W, Personality * A Psychological Intcrpreintion New Vork. 
Holt, 1937. Pp. 588. 

Beck, S. J Introdnchon to the Korscliach Method. Res Moitoff, Amer 
Orthopsychiat Assort 1937, No 1, 

Newman, H. H., Freeman, P N , & IIqi.zingcr, K J. Twins A Study of 
Heredity and Environment Chicago Uidv Chicago Press, 1937. 
Pp 369. 

MuRpnv, G, Murpjiv, L B, &: Nevvcomr, T M Expcnincntal Social Psy¬ 
chology. New York* Haiper, 1937 Pp 1121. 

Southall, J P C Introduction to Physiological Optica New York and 
London. Oxford Umv Press, 1937 Pp, +26, 

Term AW, L. M„ & Merrill, M, Measuring Intelligence Boston* Houghton 
Mifflin, 1937. Pp 461. 

Thomas, W I. Primitive Behavior; An Introduction to the Social Sciences 
New York; McGravv-HiiJ, 1937 Pp. 8+7, 

Staoner, B. Psychology of Personality. New York McGrnw-HiIi, 1937 
Pp. 46S. 

Murphy, L. B Social Behavior and Child Personality. New York Column 
bin Univ, Press, 1937. Pp 344 

ANAarrAsi, A. Differential Paychology New York, Macmillan, 1937, Pp. 
615, 
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Burrow, I The Biology of Human ConlliU New York Macmillan, 1937 
Pp +35 

GbseLL, a , & Ilg, F L, Feeding Behavior of Tnfanta, Philadelphia Lip- 
pincott, 1937 Pp 210 


(1938) 

Thurstone, L L Primary Mental Abilities Psychomet Monoff, 1938, 
No 1 Pp 121 

Sl»BARMAN, C Psychology Down the Ages (2 vols) New York* Mac¬ 
millan, 1938 Pp 45+ & 355 

Gbsell, a, k Thompson, H. The Psychology of Early Growth. New 
York, Macmillan, 1938* Pp, 290. 

Strong, E. K Psychological Aspects of Business. New YorkJ McGraw- 
Hill, 1938 Pp 629 

Boas, F. The Mind of Primitive Man (Rev ed) New York Mac¬ 
millan, 1933 Pp 285 

Skermam, M Mental Conflicts and Personality, New York Longmans, 
1938 Pp 319, 

STBVBN8, S. S,, & Davis, H Heanne Its Psychology and Physiology, New 
York Wiley, 1938 Pp 489 

Guthrie, E R, The Psychology of Human Conflict New York Harper, 
1938 Pp 408. 

Murphy, G, & Likert, R, Public Opinion and the Individual New York* 
Harper, 1938 Pp 316. 

Katz, D, & Schanck, R, L Social Psychology, New York Wiley, 1938, 
Pp 7Q0. 

Ellis, W, D A Source Book of Gestalt Paycliology New York Har- 
court, Brace^ 1938 Pp. 403 

Woodworth, R S Experimental Psychology New York. Holt, 1938, 
Pp, 889. 

Skinner, B F The Behavior of Organisms' An Experimental Analysis 
New York Appleton-Century, 1938 Pp 457, 

Seashore, C E, Psychology of Music New York' McGraw-Hillj 1938, 
Pp, 408, 

TermaNj L M Psychological Factors in Mantal Happiness, New York, 
McGiaw-Hill, 1938 Pp 474 

Murray, H X, et al Explorations in Personality New York Oxford 
Univ, Press, 1938, Pp 761 

Lai^dis, C , & Pace, J D. Modem Society and Mental Disease, New York 
Fanar k Rinehart, 1938 Pp 190 

Munn, N L Psychological Development New York Hoiighton-Miiflin, 
1938 Pp S82 

Rashevsky, N Mathematical Biophysics Chicago Univ Chicago Press, 
1938 Pp 340 




CRITICAL REVIEWS OF RECENT BOOKS 

{StevcnSj S Snuthj Davjs, HallowelL H£n}inp Its Ps)choloffy 
and Physiology New Yo^k, IFiley, 1938 Pp. 489.) 

RiiViEWLD BY Max F Meylr 

Since the scope of a scientific book must have its limits, and one 
should probably hesitate to cilticize the authois foi not having done 
what they legard as lying outside, the reader may try to conclude 
what he might oi might not expect, fiom the dedication, which in 
this case is to two Haivard piofessois: (^ 7 ) one because of his *'con- 
stant concein foi auditoiv theoiy,” (b) the othei because of his 
^‘cxpeilinents on the clectrophysiology of the neivous sjsicm ” 

The book begins as a textbook on the college level, introducing 
the leader into that physical terminology of acoustics which has 
giown up duiiiig the last two decades, Tins task is usefully done* 
Piobtibly theie aie moie than a few oldci psychologists, physiologists, 
otologists, who have with some bcwildeimcnt licard of such things 
as phons, electrical-mechanical analogies, vacuum tube oscillators, 
sound filtcis. They may heic clarify and model iiize then thinking 
In the succeeding chapteis the authors have diligently collected, 
e g, all the recent deteiminations of the intensity threshold in various 
aspects, including the amplitude of the card 1 urn, and tlie calculation 
of the amplitude of the interior of the cochlea Then all the modern 
expel iments on the dependence of pitch peiception, not only on fre¬ 
quency, but also on other factors, especially on intensity, are col¬ 
lected fiom the variety of scatteied sources, 

Occasionally something phantastic is given the readei to look at, 
foi instance, Figuie 32 on page 91, which rcfeis to "'the basilar mem- 
bianc’* and states positively that such a disturbance as pictured ^Vill 
there be produced,’* whde the authois down on the same page and 
the following pages show and admit that they liavc no cleai concep¬ 
tion at all of what happens m that membrane This is fai from 
enlightening the unsuspecting readei Hypothesis and experimental 
fact should each be distinctly maiked as such, and the paiticular 
“ifs’* of the hypothesis should not be foigotten in statements made 
Tile authors rcpoit the case of the missing fundamental as if it 
were something new The fundamental is not theic and yet it is 
distinctly heard. Is that a mysteiy^ They (and the telephone 
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engineers wlio absent ihc fundainciital In filtering it out) catucly 
fail to see Hint this is an old pljcnomenon^ foi a liundicd yeais utilized 
bv tile oigan buildcis when the money for a veiv long pipe is not 
available, but a vciv low tone is wanted, and they do not obseive that 
this and the difteicncc tone aie c\nctlv the same thing, and that it 
points to the very theoiy of the motion of the hasilai membiane which 
the authors do not icgaid as even woitli mentioning Wc leturn 
to this latci But let the leviewei add licic that a ‘‘fundamental** 
is really notliirig fundamental, but merely the laigcst common factor 
in all the frcuucncics, and ns such a dificrcncc of them Then the 
mystery has a chance to disappear, But the hook is too uncritical 
fox that 

Some expeumentinp, and some moie thoori/ang, lias been done 
of old, and still more of them recently, about the threshold of suc¬ 
cessiveness, The authors intiodiicc us to the moic icccnt discussions 
of this type- T-rOudness and masking aic well pjcsented by them, 
without any cffoit, liowovcr, to solve on then own pait some of the 
inniimeiablc pii/.zlcs still left, which arc as amazing as the planetary 
motions were hefoic Kepler Much work done in recent veais on 
the loudness of (biicf) tones ns depending on duiation, iinpoitant 
in teleplionc piacticc, is reported hy the anthoKs Volume, density, 
brightness, aic discussed as tonal attributes Aiiditoiv localization 
as dependent on bmc, phase, nitcrisitv, is represented bv numerous 
quotations; nho the stercoplionic effect Combination tones ate 
dcbcnbcd, hut not recognized as being not always whut by the au¬ 
thors they ate supposed to be- (Rviekci and Edsci, not mentioned, 
showed 50 years ago that the middle cat apparatus is irrelevant for 
tile hearing of difteiencc tones in most situations, and many others 
have brought tlic same proof bince that time,—with no effect on the 
autliois,) Fatigue and persistence aie dcbcnbcd Tlie authors 
justly ciiticizc the “flickei’* method of jnvcstigating persistence In 
optics that IS feasible; in acoustics not, because here the flickei, bv 
FoiiiieiS law (or theorem), only intiodutes new frequencies 

The authors, although they aie still laigcly thinking in terms of 
icsonance in the cochlea, have to admit against then will tliat pci- 
sistencc (which in lesonatois would be unavoidable, of course) has 
not been found in the cochlea or the auditorv nerve as gicat ns 0 14 
sec This time, mentioned, seems to be that of decay, but, they add, 
it must he a central mechanism They fail to add » '‘and this proves 
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that lesonance is not essential for the functioning of the cochlea 
However, they admit on page 203 that ‘‘OhnVs Law*’ which pre¬ 
supposes lesonators in the cochlea, is untrue Nevertheless, most 
chapters of the book lely on it. 

The authois diaw an mteiesting conclusion (p 240) about the 
vibiato The xeviewei (be he permitted to confess this weakness 0 
legaids the vibiato as a distinctly unesthctic, unpleasant, aspect 
of music, and some psychologists of the Univeisity of Iowa on the 
contiaiy have hailed it as one of the greatest contributing factois of 
musical esthetics The book says ‘*It covcis up enois—if a vibiato 
singei goes off key, the audience is unaware of it ” 

In the middle of the book the anatomy of the eai is well dcsciibed 
The illustiative figutes aie veiy good. More should have been said 
about the mechanical propel ties of the cochlea. The micioscopc 
shows that the basilar membrane is fastened (“anchored*’ and not 
inseited, the leviewei asseits) to tlic sides in such a manner that a 
static tension is out of the question, and a iclativciv veiy gieat (hy¬ 
draulic) displacement must be necessary before any considerable ten¬ 
sion lesults; these (to the reviewci patent) facts, the lattei especially, 
aie left luimentioned, noi aie the consequences piescntcd Also Ter 
Kuile's important suggestion that the (microphonic) distortion of 
the hail cells is piobablv due to a lathei definite kind of mechanical 
inteiaction between the hairs and the tectorial membiane is left un- 
mentioned, liis name docs not appear m the book. All along, the 
book belittles every contribution which dates faither back than to 
be found in the acoustic periodical literatuie of the last half dozen 
years, the reader should keep that in mind befoic he is willing to 
accept this (as offered by the publisher) as an "authoritative” book. 
The lesonance theory is dogmatically intioduced into the anatomy 
on page 273, and no equal favor of plausibility thiough anatomy is 
given any othei mechanical view Yet p«age 278, an aftci-thought 
seeininglv, adds an “as if” and moicover icfeis to Appendix II, about 
which a woid latei heie Conclusions “from models” aie black¬ 
balled; yet on page 285 pictures are reproduced to show in detail 
how the authors think “waves travel” m the cochlea m "-pile of the 
fact that these pictures were a drawn model and not observed ex¬ 
pel imen tally on the animal cochlea itself. It all secm& to depend 
on whether the “model” pictures are made by a personal fuend For 
that same reason, piobablv, one cochlea model by Bekesy is given 
an unlimited passpoit on nnothci page 
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Aftci i>lo\vin^ tJiioUKli twu'iliiicN of the book wo come to green 
iields, The iiciJiophysiologv I^ taken up> and Jicic We liavc Ouleed 
cin excellent tie.itnicnt of the subject inattoi Pic/aclcLtiic eftects 
aic distinginshcd shaiplv fioin action potciuials of a cell Distouion 
of a Irving cell causes the foniiei arul leaves the tell viitiially un¬ 
weakened and ficc fioni airy lefiattniy period, This is vciy plausibly 
shown to he the function of am and all <jf the liaii cells of the coch¬ 
lea. Ii Is called the miciQpIionic function of the hair cell. On the 
other liaiidj the neivc cell is exhausted by its action potential wave 
like a storage battciy and must inimediatclv be iccbaigcd The 
result is the icfiactoiv pciiod following the stimulation Very beau¬ 
tiful reasoning demonstiatcs then, how the expei mien ting biologist 
may distinguish between the inicioplionic potentials and the neuial 
potentials m spite of the fact that it is vciy diflicult to picvent the 
expen men ter’s electrode from receiving each of tlicse electric poten¬ 
tials with the other one Death inteifcies considerably later with 
tile nilciophonic functions than with the ncinal functions, 

The book does not regard the niiciophoniC potential as the imnic- 
diatc cause of tlie nemal potential, but makes u plausible that the 
micioplionic potential crcMtcs a chemical \sliich plays the lole of a 
incdiatoi between ban cell and neive cell, Tlie chemical in question 
must be one vciy quickly destioved again. Kxaniplcs of such chem¬ 
icals are known and are mentioned 

Pathological conditions, spontaneous or aitihcially pioducecl, have 
been used for and against the micioplionic theory of the hnii cells, 
III any such ease 'obvioiislv main factois, mechanical, biological, and 
electrical, are uivoKed** The levicwei strongly indorses the last 
statement «^s a most needed one The contplexity of these cases, ex¬ 
perience with the liteiatmc shows, is too easily forgotten and icplaced 
bv a dogmatic simplrcity which suits many anothci expeiimeatcr 
“Many experiments are inconclusive because of such complications/^ 
the book may be quoted. 

The microphonic potential seems to be negative at the cilia of 
the hail cells, positive on thcii bottoms, that is, toward the basilar 
membrane How much its magnitude depends on tl\e magnitude of 
the displacement of the mcmlnnnc is a pioblem. How the displace¬ 
ment of any segment o( the basilai mcmbiaiic changes with incicasing 
pressure, is totally unknown The enoimovis importance of the na^ 
tufe of the rnathcmatical function of the two variables just mentioned, 
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IS pointed out on page 349 Thvb critical attitiuie contiasts shaiph 
with the doginati<;n[i conceining the same pioblcm which pievails in 
the /list half of the book, where we read (p 20) that '^tlie eat does 
Its anaWzinK as though it contained just such [sic^ Hehnholfztaiil) 
icsonatois,” How can such a statement be leconcited with “the case 
of the missing fundamental,” already quoted bi the jevicvvci^ It is 
a flat contiadiction No Helmholtzian lesonatoi lecoids that winch 
IS missing, fiiteied out befoie it reaches the resonator 

The book then points out that the lefiactoiy pciiocl of each single 
neive cell docs not intcifcie with pitch conduction bv the neivous 
bundle, because a nerve cell nevei comes into play singh, no iiiattei 
how ^‘placed” m the airav* The book (p 402) quotes Tiolaird ai> 
having first suggested in print that the ficquency is caiiied in agioup 
of cooperating fibers, Wevei and Biay called the same principle 
*‘the volley theory” The book criticizes the teim ‘^volley” as being 
inappropriate because it implies that all units fiic at once, it proposes 
as a more apt military analogy "platoon fiie ” The largei gioiip, the 
battalion of ncive cells, can by such platoon fire cany anv micro- 
phonic frequency of the hair cells, without limit The ha\r cells are 
tine microphones, have no refractoiy period, so that tlic problem 
of frequency limit does not exist for them 

With respect to the higher levels of tlic neivous system tire book 
believes that in the synapses there is no diiect elcctucal conduction, 
but that a chemical is pioduced as a mediatoi, like the mediator be¬ 
tween the hair cell and tlic nerve cell The delay in a synapse is 
around one-half of a millisecond Tins has some relation to the 
appaient direction of a source of sound The synaptic latency is 
diminished with incieasing stimulus intensity 

Two biicf appendixes aic added to the text The fiist is merely 
a mathematical transformation of a foimula for pitch modulation in 
physics The second makes very inteicsting, even shocking, leading 
matter Wc aie now told that all belief in tuned elements (includ¬ 
ing those assumed in the cochlea bv Wegel and Lane) may just as 
well he set aside To quote* 

19 also possible to tieat the cochlea as a Uydiaiilic system contained in 
a vessel with elastic rvalls—Thus it is possible for the basilar memlnanc to 
act as an annly2ei, and at the same time show no free vibrations after the 
stimulus has ceased ” 

And continuing; This Mas done by "Reboul m 1938 ” Reading thi& 



246 


jouRKvi, Of (riMiJc 


astonished tlio revicw('r> hccuu'^c cvttctb it he treated elabolately ten 
veais ap;n in lus cuticle ’‘The Ilvchauhc Principles Governing the 
Function of the Cochlea"' in the dust vciluinc of tlic Jounml of Gen- 
eial Pmhohujy; and he had shown theie that the hasilai membrane 
would oven “anal\/e out the nussui^f; (uiuhmieiUal/’ such a m^sterv 
othcuvi‘*c» In a moie populaif ic* le*»s matliemaucally analvtical 
and instead moie giaphic way, indeed, he has published the same 
idea in many publications evei since the beginning of this century; he 
built his firNt hvdiavilic model in 1900 and published it in Pflueger's 
Arclnv fun die Gesamie Plivswlogtc^ 

Natuially he looked into the bibhogiaphy at the end of the book, 
and be found tbcic his name mentioned lU'vt once, am! as the author 
of this hydraulic thcoiv of 1928. But since neither his name as au¬ 
thor, noi this ftiticlc, nor his ludraulic thcniv of the cochlea, arc 
mentioned anywhcic m the text of the hook, he wondeicd how this 
title got into the hibliogiaphv at the end It must be through the 
mistake of a clcilcal belpci, She piobahly copied titles from some 
othei bibliogiaphy and innocently included ’'Ma\ F. Meyer, The 
Hvdiaulk etc."" not knowing that the authois intended to omit this 
Item fiom thcii book Whether lus compctitoi Reboui in 19'58 solved 
the hydiaulic piohlcm moie exactly than he tiicd to in 1928, the 
icviewei cannot tell heic, since he has not vet seen Rchoul’s aiticle 
which was published in Fiance, If Rcboul thinks (as the authors 
hint without giving it a ciitic.il thought) that the cochlea and a blood 
vessel aic hydraulically alike, he must be wiong. The tension con¬ 
ditions caused by the wall displacement aie diftcicnt. 

A letiospcct upon the hook impiesses one as follows, The authors 
when beginning the hook started from a dofim«ttIc conviction that the 
cochlea contained a statically stietched membrane consisting of an 
an ay of tuned resonatois, a la Helmholtz But during the progress 
of the manuscript their conviction became more and moie shaky. 
Having almost finished they decided to go over the manuscript and 
add in convenient places where icsonance is mentioned the little 
phrase “as if"" meaning the same as “cross youi fingers "* Then when 
the manuscript seemed icady foi the pnntci, Rcboul stuick them 
with his hvdiAulics, which gave them the knockout, Rewnting the 
whole book from a loss dogmatic, more ciltical, point of view seemed 
too much of a task. So they saved theii faces by just adding Ap¬ 
pendix II 
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In this uncomfot table position seeking some fuithcr, even emo¬ 
tional, suppoit, they fell back upon the nnfoitunatc slogan intro¬ 
duced a dozen yeais ago bv one of the Harvard piofessors to whom 
tlie book IS dedicated, to wit, ^‘place theory versus ficquency theory ” 
Because place and fiequency are not absolutely and logically con¬ 
tradictory It IS a slogan, stirring up dogmatic enthusiasm, but de- 
stioying a critical attitude Even microphones, by the thousands, 
must be placed somewheie, ^^pread out ovci a lamella not too stiff,” 
as the Fiencb otologist Bonmci (not mentioned in the book) empha¬ 
sized 50 years ago against the notion of Helmholtzian icsonatois 
Saying Plate veisus Fieqnevcy is like saving Guelphs veims Ghtbel- 
lines 01 saying Redb Tieisiis Ra^alnis At the end of tbcli book the 
authois adopt the slogan and confess then belief in "a place theory 
WJtlioiit lesonaiice,” but nevertheless “a place thcoiy of pitch pei- 
ception ” 

But what good does all that beautiful exposition of the hair cells 
as piezoelecLiic miciophones do, if in the end the liair cell is not a 
microphone but only “a place where” so to speak steel meets flint 
and starts a file right on that candle and nowhere else and that is alP 

Duiing a half century about 57 physiological experiments have 
been made on the living animal xvith the preconceived purpose to 
”piovc” the resonator theory, or call it place theory if you wish. 
The reviewer has often been asked if the 57 '‘evidences” did not 
overwhelm his obstructionism His reply is Noj and for two reasons. 
{a) Each and everyone of the 57 is inconclusive, since it reveals 
among its results internal contradictions to one who has sharp enough 
eves to see them, often they are declaied by the experimenters them¬ 
selves. {b) If one takes the standpoint of the hydraulic theoiy 
(which those expenmcnteis and interpreters have never done because 
it would have been coirtraiy to their purpose), he generally finds 
little difficulty m understanding why this place and that place and a 
further place of the cochlea should have “acted up ” From seeing 
this riot to rejecting the hj^diaulic tlieoiv is a far cry. ''Place vetsus 
Fteqnency^ is a slogan unworthy of guiding scientific thought 

And aftei all there is one argument of tiemendous power (in the 
reviewei^s mind) against any place theojy of pitch perception A 
place tlieoiy is ineconcilablc with an explanation of the esthetic 
effects of tones in melody and harmony Music is no peiception of 
places This book, entitled “the psychology of hearing,” abstains 
from this aspect of hearing 
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The book by Stevens and Davis is unequal in its parts The latter 
(ncuiological) pait is a mastcipicce of oiif^inal, penetrating, and 
critical tlionglit and o\pciimentation. Of tlic picccding pait the 
levicwci cannot sav the same. That is a compilation ]hit it is an 
assidvious compilation of the acnvisUc UtcraUiie of ti\e List six or 
eight years, and as such it is of high value if lead with a ciitical eye> 
The whole book is one foi which no poison intcicsted in the sense 
of hcanng can nftoid to lc«ive iinre>civcd *i place on his, book shelf. 

CoLoniii Gtove 
Floi lit a 


m 



{Lewiiij Kmt. Pfiftciplci of Topological P^uholagy Tiaifslated 
by Fufz mid Gioce Pleidei yoih McGiaw-Hdl, 

1936. Pp 23L) 

ReviewLD by A S. Houschoi.dek’^ 

III the P?i}?ciples of Topological Psychology, Piofcssoi Lewm 
uiges the employment by psychologists of a icstiicted mathematical 
idiom, tliat of the blanch of geometiy known as topology, foi the 
purpose of formulating psychological ^*laws'* %vitli which "piedic- 
tions*^ can be made in conciete cases. In this icview we wish to tiy 
to summaiizc the authoi’s piogiam foi the foimulation of these 
laws in teims of this paiticulai idiom and to evaluate the authoi’s 
achievement in the light of his own ej.plicit lequiiemeiits To this 
discussion wc wish to append some reitiaiks concerning the tole of 
any mathematical idiom in an empirical science and to relate these 
icmaiks to the authoi’s employment of the idiom of topology in 
psychology It is no part of this revicwci^s purpose, howcvei, to con¬ 
cern himself in any way with questions of ^^tiutli,** oi of the ultimate 
validity of any laws that aie or may be formulated in this idiom 
Tiuc “constructive” concepts are icquiicd, according to this au¬ 
thor, in terms of which “lawns’' can be formulated so as to make 
picdiction possible We may say that the behavior of an individual 
IS a function of the situation, B = f{S), “In this equation the 
function 01 better its general form, represents what one ordinarily 
calls a law” (p. 11)» The prediction is made in a specific case by 
substituting into the equation the constants which chaiactenze tins 
case But the “situation” must be taken as sufficiently inclusive, em¬ 
bracing all relevant factors In particular, one cannot hope to form¬ 
ulate valid psychological laws if one neglects the will, the needs, and 
the personality of the individual Better than “situation” is the ex- 
piession “psychological life spficc,” which is used “to indicate the 
totality of facts which dcteiminc the behavior of an individual at a 
ceitain moment” (p, 12), 

Basic among the chaiac tens tics of the life space at a given moment 
are what is possible and wdrat is not possible Hence the concepts 
must be so constiiicted as to reveal these fcatuics cleaily Otheiwise 

D in mathematics, University of Cliicago General Eclncation Board 
Felloivsbip in mathematical biophysics, University of Chicago 
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puti thc<?c facts arc amonpt tlic most important of those which deter¬ 
mine the "structiiic^' of the life space. But it must be understood 
that the "possible'’ or the "not possible" for the individual is not 
necessarily the objectively possible or not possible More generally^ 
the structure of the objective physical, social, or conceptual environ¬ 
ment IS not neccs'^anly identical with the structuie of the psycho¬ 
logical life space "These [the objective] facts are to be included 
in the repicsentation of the psychological life space only to the extent 
and Jii the manner in which they affect the individual in his momen¬ 
tary state” (p 24). To cairy out this distinction the terms "quasi- 
pliysical,” "quasi-social," and "quasi-conccptual” are introduced for 
dcscnbmg the corresponding facts in the life space 

This distinction made, we learn that tlicic is no need to speak 
of the future events as determining the present behavior, though 
the "time index of a psychological fact" may point to the future 
Again, while "mental events" arc often inclctciniinatc in greater or 
less degjee, this indctennmatcness is "an indctcimmatencss of the 
content and not of the psychological fact itself" (p 40). Time in¬ 
dices and degrees of indctciiniiiatcncss arc themselves psvchological 
facts whicli arc Included as elements of the total structure of the life 
space 

Then what is to be taken as "ical" in tlie life space of the indi¬ 
vidual at any given time? Consciousness is not a criteiion, foi there 
may be many facts opeiating of winch the individual is not at tlic 
moment conscious. fai as the conceptual derivation is con¬ 

cerned, one may use effectiveness ns the criterion for existence 'PFIwi 
iS isal ts ivhnl has effects (p. t9, author’s italics) 

Thus the purpose of the constructive concepts in psychology is to 
obtain laws and predictability The cutenon for constructing the 
life space to be clesciibed by these concepts is cftcctivcncss, Now 
what IS to be the nature of the^^e concepts? The answer is implicit 
m the terminology so fat cmplayed ^riiev aic to be spatial and 
dynamical in charactci. "I am convinced that these concepts which we 
use for the repiesentatmn of psychological facts, like region, spactal 
(sic) relationship in life space, connectedness and separateness, be¬ 
longingness, etc., arc real spacial concepts in a strict mathematical 
sense" (p. 42). 

Ill passing we may note two peculiarities in the woiding of this 
sentence. One is the assertion of conviction, which, in such a con- 
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nection> is certainly a tacit admission of failuie to demonstrate the 
proposition of which the author is ‘'convinced.” In fact—and this 
IS the second pcculiaiity—it is by no means clear what is meant by 
sa 3 'ing that these concepts "are leal spatial concepts in a strict mathe¬ 
matical sense ” Presumably it means that the geometrical idiom can 
he conveniently employed m the building of a scientific theoiy of psy¬ 
chology There is only one way to demonstiate that this is so, and 
that IS to build such a theory and exhibit it. Apparently this is the 
object of the book, and it is the purpose of this review to consider 
whethei such a theoiy has been constructed, We return, therefore, 
to the book. 

Within the total life space are to be distinguished regions separated 
by more or less peivious boundaries, or barneis One of these regions 
IS tlie individual himself. The regions and theii boundaries (to¬ 
gether witli their interrelations) represent quasl-social and quasi- 
conceptual facts as well as quasl-physical facts They are by no 
means static, but are always subject to change ("restructuring”) as 
a result of outside influences from the cnviionment or of processes 
within the individual himself To these changes they offer varying 
degrees of resistance They also exeit mutual attractions and forces 
of vaiious kinds, especially upon the individual himself. 

We are told fuither that a life space may be more oi less "struc¬ 
tured,” may have more or fewei distinguishable regions, but even 
where it is "infinitely structuicd” and subiegions can be distuiguislied 
ad t7ifi7iitn7n the concepts of distance and direction do not seem to 
apply (p 55) For this reason the concepts are "topological," since 
topology is that branch of geometry which has to do with the prop¬ 
erties of space that are independent of the notion of distance It is 
tiue there do seem to be cases wlietc it is meaningful to speak ot 
gieatei and Ichs distances, oi of the shrinking of a legion, but these 
can be shown on examination to be capable ot purely topological char- 
actenzations like the rest (pp 156 fif). 

Besides the generally limited structure of the psychological space 
theie is another important difference between it and physical space. 
There is only one connected physical space, and from a particular 
physical situation Si a succeeding situation S 2 can always be derived 
unique!}^, piovided only the situation Si has been made sufficiently in¬ 
clusive But the psychological space is subject to outsuie influences 
at any time, and when such Influences are felt, not even the knowl- 
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edge of all the psychobiological laws would make it possible to derive 
the situation iSo fiom Si m psycliological space Thus the pliysical 
world IS dynam\callv closed, the psychological world not closed 
Now, with Reichenbach, the aiithoi distinguishes two kinds of 
questions In the application ot mathematics to empmeal science, oi, 
in tins case psycholog 3 c These aic the problems of pure mathematics, 
and the ^ problems oi cooi dmation '' The lattei pioblem is empirical, 
and Us task is demonstiate the nature ot ceitain empirical facts, 
in oui case facts of psychological dynamics, and to cooidinate to 
them rnatliematical concepts which rcpicsent the logical stiuctuie of 
these empirical facts adequately” (pp 59-60). It is dcsiiable, so far 
as possible, to **choose cooidinatuig definitions in such a way that 
they hold without exception and aic iinivocar* (p, 93). Two types 
of rnatliematical tools arc employed, topological and vector '^In 
gencial one may say that the topological tools allow us to detcimine 
wbich events aic possible in a given life space and which aie not 
possible Vector concepts aic nec<*ssary to deteimine fuither which 
of the possible events wiU actually occiu in a given case’* (p. 85) 
The authoi'b purpose, and the object of topological psychology, is 
abundantly clcai and unambiguous to obtain psychological laws 
vi^Juch yield predictions that arc valid at least so long as no untowaid 
disturbances are felt from the outside enviionment These laws aie 
to be expressed in terms of "constructive’^ concepts, spatial and 
dynamic m chaiacter, specifically designed so as to give an adequate 
representation of those aspcuts of the situation tliat aie eftective m 
the psychological pioccsses^ In ordei to apply these concepts and 
obtain these laws the coordinating definitions must be formulated, 
establishing a coirespoiidence which is "without exception” and 
"univocal,” between empirical facts and these concepts These defi¬ 
nitions would thus comprise a kind of dictionaiy enabling one to 
tianslate from the language of direct observation into the mathe¬ 
matical conceptual language and back again 

With such a purpose one can scarcely find fault, Fuitherxnorc, if 
usable coordinating definitions are given and some laws—or even 
one—are given by means of which one can actually make predictions 
that can be tested against expeiicnce, then one can feel only enthusi¬ 
asm over the lesult. Such piedictions as aie made a new theory 
might, indeed, fall wide of the mark, and this leviewei would not 
thereby condemn the theory ;But he would insist emphatically tJiat 
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if theoiy ivS to be woith}' of any seuous coiibidciation, it must yield 
predictions tlint aic definite so that by testing; against expciiciicc 
in specific cases it can be dcteimined iinambiguouslv (at least in 
pnnciple, iiiling out consideiations of eriois of obseivation, diffi¬ 
culties in isolating “piuc’' cases, etc ) with what accinaty the pi edi¬ 
tions are fulfilled 

Befove letuvnmg to the authoi let us cUgicss, foi illusti ritions, to 
the field of physics The authoi himself invokes Reichenbach foi 
the notion of cooulinating definitions Moieovcr he opens his book 
with a discussion of the tiansition, in physics, fiom the “Aiistotelian” 
to tlie “Gfililcan'' concepts, a transition foi winch, he says, psychol¬ 
ogy IS now leady, and which, m fact, it is undergoing It is quite 
legitimate, then, to note how a physical theoiy works 

Not to complicate matters too much, we can say that a ‘Situation'* 
can be cliaiactciized by assigning to each point of a suitable legion 
of space at the time consideied the values of a certain number of 
paiameteis These parameteis may be density of matter or mass of 
a m.iteiial point, components of velocity vectois, components of fotec 
vcctois, etc The parameteis may oi may not be independent, they 
may or may not be measurable directly by physical opciations They 
may conespond to propeitics of purely postulated objects (eg, 
A ‘‘Uwof the avitBor’s foww, 

variation in time of one or a gioup of these paiameters in teims 
of the piescnt values of some set of them, That is, it defines a set 
of logical 01 mathematical operations which, if perfoimed upon the 
present values of these parameteis, and the value of the time-intcival, 
yields the value of one of these parameteis, or the values of several, 
after tlic lapse of this time-interval Hence it the law is to be 
applicable and a prediction is to be made, the necessaiy parameters 
must be obtainable by peifcctly definite operations, whether of a 
physical oi of a logical chaiacter, whether by means of empirical 
or merely postulated lelations. But if this requirement is fulfilled, 
and if, fuithei, a suitable “iinivocal** condition is fulfilled by the 
cooidinaling definitions, then fiom the calculated values of the 
paiamctcis at the futuic time an inteipictation is possible, by which 
at least some of the cmpiiically obseivablc cliaiactciistics of the 
future event can be described 

Now Ate may ictuin to topologic.il ps\cbolug\ to see bow it dctei- 
inincb thcbC paiameteis iind makes its latts Wc fiist considci the 
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necessary cooidinating definitions, and then wc shall consider then 
application to the investigation of a Riven situation. 

For present pin poses thice of the cooidiriatiiiR definitions will 
suffice that of path, and bouudaiy ‘Tsvcliologtcal tcgion’^ 

IS defined in this wav ‘'To each pait of the life space a iCRion is 
to be cooidinated This is to include “cveivthing in which an 
object of the life space, foi instance a pci son, has its place, in which 
It moves, , ” ‘*The leveise of the definition also holds, evciythmR 

that lb shown as a legion in icpicsenting a situation must be a pait 
of the Itfe space'* (p 93) 

Next, “A path is to he cootdiiiated mathematically to each psy¬ 
chological locomotion*’ (p 95) Convci&cly, “To each patli in the 
psychological life space coriesponds a locomotion which can oi 
cannot be caiiicd out” (p 96) The aiitlioi seems a bit clubioiii 
about the “can oi cannot” qiialifiei, so he rocs on to explain 

Analogous definitions arc common m mathematics Thus 
one usually defines function as follows a is called a function of 
b if the value of a vanes, oi does not Aai\, with ihe value 
of b, 

On the basis of these coordinating definitions of the psy¬ 
chological region and the psychological locomotion one can 
repiesent mathematically the topological lelationships of an 
unlimited niiniher of diffeicnt situations It is the task of the 
single psychological mvcstigations lo c.irr> out these constuic- 
tions (p 96) 

Thus the authoi believes that these tuo definitions alone suffice 
in cases, thouRii not all Howevet, lie adds a thud, which 

exhausts tlie topological elements oi objects, as opposed to tlieu 
topological piopeitics “We shall designate as the boundatv of a 
psychological icgion those points of a legion foi which there is 
no suiiounding that ties entirely within the icgion” (p 118) 

Now let us pioceed to tiv actually to “represent mathematically 
the topological relationships” of one of the "bmlimited number of 
difteient situations” foi which it is claimed that these cooidinatinp 
definitions suffice, and so to determine the paiamcteis in the equation 
B=-f{S) Unfortunately, bcfoie we can even take a fuitliei step 
we must go soinewJiat beyond the book itself and tiy to express more 
piccisely notions that arc onlv vaguely stated in the book. Of 
by so doing one luiis the iisk of making a misicprescntation, but 
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the responsibility lests entirely upon the .luthor foi not having clone 
It himself, since such piecision is ncccssaiy befoie one can claim 
to have iisecl topology in psychology 

Let us tiy to strip away all possible complications. Let us sup- 
pcjse a veiv simple case in which the i/ulividiul is about to peiform 
A puiclv physical locomotion, with qiiasi-phvsical facts the only ones 
significantly tontainecl in the structuie of the life space Let us 
imagine that thcie is an individual and his goal, spatially scpaiated, 
so that Its attainment lOquues the iridividuars physical locomotion 
acioss tciiitoiy unknown to him It seems leasonable to suppose, 
then, that the life space is two-dimensional, consisting of two- 
dimensional icgions sepal a ted by onc-dimcnsioiial (polygonal) 
boundaries Some of the space, we aie told, may be unstriictuicd, 
tJie lest structuied Suppose the stiuctured pa its to consist of tloaily 
defined regions, the indefiniteness being confined exclusively to the 
unstiuctured paits It seems that legions can exert influences of 
vaiioLis soits upon one anothci and upon the individual, but suppose 
the mutual influences to be completely lepicscnted by the topological 
chaiactci of the space (i e*, which icgions arc adjacent to which, 
which aie connected, etc ), and those upon the individual to icduce 
solely to a constant attiaction excited by the goal The possible 
dynamical piopcitics of the regions and boundaiies are nowheie 
completely enuinciated, but suppose (still foi gieatei simplicity) 
that there is only one type of intrinsic quality significant to tins 
case, VIZ , icsistancc to locomotion Let us say, then, that each legion 
IS chaiactciized dynamically by a coefficient of friction, and each 
boiindaiy segment by a permeability coefficient Suppose, finally, that 
even the unstructured region can be suitably charactei izcd by assign¬ 
ing to It a siiiuble coefficient of friction which lepresents somehow 
the individual's estimate of the numbei and chaiactei of the possible 
baiTiers across it. Thus no distinction needs to be diawn, m tills 
simplified case, between the stiuctuied and the unstiuctured regions 
In this highly simplified case the nccessaiy paiameteis may be 
summaiized as follows To each region coiicsponds a coefficient of 
fiiction, to each boundaiy segment corresponds a permeability co¬ 
efficient; to each region every boundaiy segment can be associated 
to foim a pair, and to eveiy such pan an “incidcnLC-numbei” can 
be associated which has the value of 0 if the segment docs not, 1 
if it does bound the region. The situation is then completely desciibcd 
by a certain set of numbcis 
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Now Let us try to apply topological psychology to make a pre¬ 
diction as to the locomotion that will take place. Take first the 
simplest problem and suppose we know already the values of the 
necessary parameters What ‘'law’* do we apply? Not one is given 
A 2O0-page book on this allegedly “predictive” science of topological 
psychology states no laws—either as discovered, derived, or 
postulated, 

Still, there does seem to be implicit in the course of the argument 
a kind of “least action” principle It might run somewhat as follows 
Among all paths in the life space joining the individual and his goal, 
he will take that path which ofters the least total resistance Now 
if some relation between friction (of regions) and permeability (of 
baiiieis) is given so that we know how to combine the resistances 
along these possible paths, we should have a simple minimizing 
problem foi finding the path to be taken It may be that such a 
law could be formulated. However, it is not formulated by the 
author. But even if it weie formulated it would then be necessary 
to determine the necessary parameters that were at first supposed to 
have been known. And again we are left in the dark, or at least this 
reader has not been enlightened. 

Suppose we go hack to the coordinating definitions, say that of 
region, A region is anything that is “a part of the life space.” 

How do wc know what is a part of the life space** It is noi what 

is a part of the physical space—at least, not necessarilv, not until 
It has been shoun to be so But how shall we show it^ Conscious¬ 
ness is not a ciiteiion, as wc have been told, even in the case of 
an adult human being, and so a veibai lepoit is at best insufficient 
It is tiue, wc aie given the definition ot “realitj'” as that winch 

has effects When has it the effects? Must wc wait for tlie future 

effects, the ensuing behavioi ^ Then where is the piediction^ In 
teims of the futuie event we describe the present situation topo- 
logicully in oidei to pi edict the future event! Or are present, con- 
tcmpoiaiy effects meant^ If so we are back to where we started. 
Just what effects do wc look for, and what physical and conceptual 
opeiations must we perform to obtain the parameters describing 
what IS “real”? 

Perhaps we liavc not lead far enough, so we return to the ex¬ 
planation following the cooidinating definition. We find it explained 
that thcie are two ways ot characterizing a region. Thus 
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one can characterize a region by its qualitative properties 
and can find out its relations of position by deteimining which 
regions are contained in others (have the relation to each other 
of part and whole, how they overlap (AT y=|= 0 or 

= 0), which legions have common hoiindaiies (i), and which 
do not or = 0) 

Or alteinatively, ^'Onc can build on psycliological piocesses which 
connect different points (part regions) m the life space, for instance 
on locomotions^* (p 94) As examples of “qualitative chaiactenza- 
tions** are “ground which is easy or difficult to walk on, , ; a 

region of a certain color, the sphere of influence of a pcison; . . 
And again we seem to be back to whcie we staitcd If the indi¬ 
vidual IS not actually on the giound, how do we know what is the 
position and the walking difficulty of this ground as part of his life 
space? or, indeed, if it is a part at all? 

Still hopeful, we look at some of the autlioi’s own concrete 
examples. Often such examples will help to clarify what is in part 
concealed in the short-hand of the technical jaigon There are many 
such examples, but we shall choose two of the shoitei ones, more 
or less at random These seem to be fairly typical, 

A mother has taken a year-old child away from play and 
wants to feed him on her lap He does not want to eat He is 
at the monaent dominated the teadency from eating^^ 

or '‘toward plny'^ The mothei holds the child on her lap and 
prevents the intended movement "away from eating" She puts 
her arm around him so that he cannot break away The 
mother’s interference has in this case the character of a barrier 
(b) {the autfioi gwes a djagravi to make this cleat^ between 
the region of eating (^) and that of play (pi) This barrier at 
the same time keeps the child C from pulling away from the 
spoon (sp) as it is brought near his mouth The child now 
begins to play on the mother’s lap The mother tries to put 
an end , (p 47) 

A one-year-old child C stands behind a (/-shaped bench B 
[another diagrani is given to e\platn iJnsI He wants to get 
the toy T on the other side of the bench but has not yet a 
sufficiently broad survey of the situation to cany out the neces¬ 
sary detour In this case also there is a barrier for bodily 
locomotion which makes it impossible for C to reach T There¬ 
fore according to our definitions, C and T, as far as this loco¬ 
motion IS concerned, do not belong to a connected region The 
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bariiei has to be repiescntcd in this case also as a Jordan 
curve III spite of the fact that it is not closed physically Vectoi 
psvcliologv has to lake up m detail the conceptually difficult 
problem of dctoiii (p 146) \_Ai ifns point lefeience ts made 
to IO.U 0 0 / the authoi*s papcis njohac piesnmably tins is donc^ 

Even this leaves us no closei to n solution of our difficulty than 
we weie befoie Indeed as fai as the levicwei can determine fiom 
a caieful studv of tlic “definitions'’ given, the explanations and the 
ilhistiations, the term topologv is used only to lend an an of pro¬ 
fundity to some exceedingly simple diagiaiiimatic illustrations of the 
type the authoi claims explicitly to lenouncc (p 76). 

It IS tlieiefoic the conclusion of this reviewci that “topological 
psychology*^ is not yet even the hope of a science. It foimulates no 
laws as either empirically given 01 postulated, and it gives no 
prcsciiptioJi of the opciations lequired foi deteimining the paiam- 
eteis of the situations which aie alleged to be adequate for the 
statement of laws And let it be recalled that our discussion has 
been cniiied on cntiiely in terms of “quasi-physical” facts, whereas 
these “coiisti uctivc concepts” are supposed to be suitable also for 
desciibing and pjedicting quabi-social and quasi-conccptual facts and 
behavior. With this m mind the hopeless Indefinitencss of this 
“theory” becomes all the more evident 

It should be noted again that we aie not laising the question 
of whcthei the theories aie in agicement with expeiimcnts We aie 
simply looking foi a pieciscly stated law or a clcai and usable 
definition, and we find none 

Befoie concluding this icview it may be of interest to cast a 
glance ovei the mathematical equipment which the authoi icgaids 
as necessary for Ins investigations This is easily done since tlie 
author inteiposes a shoit chaptei in which he explains these concepts 
of topology foi the benefit of the non-mathenintical lendei. Foi 
example, we leain that if A and B represent two regions, then “By 
the *sum’ of A and one understands the totality of all 
points which aie included in cither A or B By the hntcisection’ of 
A and B (the part which is common to A and B) is meant the total¬ 
ity of points which are part of both A and i?. One expresses inter¬ 
section as B ” “If A is part of B then /i B = B and /i B = 

(p. 87), These are difficult matters and wc cannot discuss them 
fuitlicr We shall be content to list some of the concepts defined 
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Tliev aie “connected legion’’ (tlie legion "Geunanv” on the map 
of Eiiiope IS not connected because of the Polish coiiidoi), '‘open" 
and “closed” legions, “limited” and “unlimited” regions (just what 
the}' sound like), “simply connected" (having no holes) and “multi¬ 
ply connected” legions; “Joidan curves" (closed and not self- 
mterscctmg), “boundai)'” (what it sounds like), “path” (arc of a 
Joidan curve), and a few others equally recondite A good example 
of the mannet in which these are “employed” is given in the passage 
fiom p, 94, quoted above, where the author elaborates upon the 
“qualitative definition” of region So far as this reviewer can 
make out, thcic is no instance wheie a single theorem tiora topology 
has been cmplovcd, and the concepts that arc intioduced fiom it 
would not tax the undeistanding of a mediocre high school quaiter- 
back. 

That mathematics can scivc a puipose in psychological theoiy and 
cxpeiiment no longer requnes aigumenl A mathematical idiom is 
employed—when it is emploi'cd—in any cinpincal science because 
of Its hievity, and because of the logical relations that have alieady 
been icvealcd by the woiks of pure mathematicians, Oui .authoi 
himself leteis to the theoiies of Rashevsky and of Thuistone A 
glance at their printed works can leave no doubt that without matlic- 
matiCb then theories could scaicely have been stated in undeistand- 
alile form, nor coafeJ the corrscquences of these theones have been 
deduced as readily. 

By contiast topological psycholog)', which claims to be a predictive 
mathematical theory, neither makes piedictions not uses mathematics 
and thus renders scant service to either mathematics oi empirical 
science 
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A NEW STANDARDIZATION OF THE FERGUSON 
FORM BOARDS^ 

Judge Baker Guidance Center 


Louise Wood and Edythe Kumin^ 


A Historical 

In 1920 Ferguson (3) publisJied a dcsciiption of a new foim- 
board seiics, which leprescnted a real advance in the field of mental 
testing The development of a sequence of siv formboarcis, pro- 
grcbsing in difficulty by fairly even steps and used as a unit, was an 
innovation Such a senes has several advantiiges for clinical use. 
Having a considerable range of difficulty, it is applicable and inter¬ 
esting to widely different age groups It is easily administeicd 
and not unduly tme consuming. In spite of wide-spread recognition 
of Its worth, the test has failed to piove as valuable a contribution 
as the material itself would warrant, laigely due to the inade¬ 
quacies and mcagerness of the noimativc data. Work on the test 
has been published fiom time to time, Theie have been revisions of 
Fciguson's pioceduie and scoring scheme and some new norms Imve 
appeared. The present standardization is based in part on this 
earlier work and is a further attempt to make the test of more 
practical value 

Ferguson selected the six boards m his senes from 12 trial boards 
on the basis of the performance of 170 subjects in the elementary 
grades and college Then a scoring scheme was developed and 
giade norms computed on 364 elementary, high school, and college 
subjects including the oiiginal 170 A coirelation coefficient of ,81 
was obtained between Ferguson score and grade placement Thirty- 
six pupils from the sixth grade weie given the Aimy Alpha, and the 
correlation between this test and Fciguson scoie was 51 Teachers^ 
estimates of intelligence and class standing gave coirelations of 50 
and .56 respectively with the toiniboaids No significant sex differ¬ 
ence was found 

♦Received in the Editorial Office on May 5, 1938 

^The authors wish to expiess their appreciation to E, Morton JelUnek 
for his advice and assistance in the treatment of the statistical data of 
this study, 
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In 1927 Gillespie and Biotcmaikle (5), in connection with the 
stud^ of college student personnel piohlctns^ published percentile 
noims based on time for completion, foi Bot^ids IV, V, and VI 
scpaiatelv, appaiently tieating each as an individual test Two 
years Latci they revised then nouns, added iiumbcis causing definite 
cliaiiges in their ratings It is bignificaiit that they found the upper 
half of the test disciiinmativc at the college adult leveL At about 
the time of then fiist work Plant (1) icviscd the directions and 
Shimbcig (1) mtioduced a new scoiiiig scheme, with tentative 
noims based on clinic cases MacPhcc and Blown (9), in 1930, 
leported /h Iiiqtiity into the StuuiUndizatfon of the Feiguson Fo}m 
Boflfids, The study was based on a small gioup of children aged 
eight to twelve years, selected by age icgaidless of giade. The 
original Feigu:on scoring and diiections wcie followed. The scoies 
showed no significant incicnicnt at successive age levels. An alter¬ 
nate scoring scheme w«as devised which failed to give leliably 
disciimmative values Only a small pait of the gioup was ictested 
six to eight weeks latci, with a lesultant high iclialnlitv coefficient 
Some sex difference in favoi of boys was found. 

In 1932 and 1933 two aitides discussing the use of the test m 
immigiation woik appealed. Kolb (7) woikcd with several thou¬ 
sand subjects from six nationalities, while Reichaid's study (12) 
was based on Polish people only Both weic adult gioups, 15 years and 
up. Kolb made comparisons in test perfoinianice between literates 
and illiterates, skilled and unskilled vvoikers, men and women, by 
age and nationalities Again a sex diftcrence in favor of men was 
seen Skilled workcis excelled unskilled Reichard used both the 
Shimberg and Feiguson scoimg plans foi his gioup of 369 subjects, 
finding a conelation of 93 between the tuo. Botli ot these writeis, 
using a batteiy of perfoimance and othci tests, expressed preference 
foi the Feiguson Boaids foi then wotk with immigrant groups 

Using first 1000, and later 500 inmates of a penitentiaiy, Pescor 
(10, 11) published in 1935 and 1936 two ai tides dealing with the 
Fergubon Foim Boaids and then lelatiou to school achievement 
and language and non-language intelligence te^ts. The nationality 
and lacc of both groups were mixed. The average chronological 
age of the first group of subjects was 33 years, and while none 
were illiterate, about 60 pci cent had attended giade school only, 
The average age of the second group was 38 years, and 65 per cent 
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either had no education at all oi had attended piunaiy pjiadcs only. 
Using the Shimbcig scoring with an aibitraiy expansion of the range 
of mental age ratings, he compaicd it with the oiiginal Ferguson 
scheme, finding the latter piefciable because it gave a bettei dis- 
tubution and was moie disciimlnativc at the uppci levels. His 
lesuits showed that skilled workeis gained liighei scores than un¬ 
skilled, and educational achievement appaientlv had little influence 
ON peifozmance The coefficient of coirelation between the Feign- 
son Test as scoied by the expanded Shimbeig method and the 
Stanfoid'Binet for 1,000 subjects was .30, the con elation ratio being 
.35 Feiguson^s scoiing system gave about the same lesults. Foi 
the 500 cases, the con elation of the Fciguson Test and the Aimv 
Beta Test was 50 The correlation with Stanford Achievement 
Test for 219 cases fiom the same gioup was .15, although a slightly 
greater relationship was found in the carliei gioup 

Very recently Williams and Lines (14) have published a le- 
standaidization of this test with age and giade norins based on a 
new sconng method They have ladicaily revised the procedure in 
several lespccts, so that the character of the test itself seems to be 
somewhat changed. In presenting the blocks foi each board, the 
diiections call for a standard aiiangement, which includes the 
turning of ceitam blocks as suggested caihct by Plant, All six 
bociids are given legaidless of failuies, and failed boards are com¬ 
pleted m front of the subject, The emphasis is thus placed on learn¬ 
ing lathci than on the subject’s ability to deal with a series of 
concrete pioblcms 

B Scoring 

Fciguson based his sconng scheme entiiely on the time taken for 
completing each boaid The values langed from one to five points 
for each of the six boards alike A time limit of five nninutes 
was set foi each boaid The total number of points foi the six 
boaids gave the final scoie (liable 1). 


TABLE 1 
Ferguson Scoring 


0 - 29" 

5 points 

30"- 59" 

4 points 

60"- 99" 

3 points 

100"-149" 

2 points 

I50"-300" 

1 point 

Failed m 300" 

0 point 
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The Shimbcig scoring plan published in 1927 piovided a range in 
values of one to ten points for each board with the time intervals 
lengthened in accoidance with the increasing difficulty of the boards. 

It clrd not take into account blocks correctly placed at the expiration 
of the five-minute time limit, but it was noted in the publication 
that such a procedure would probably augment the discriminative 
values of the scores 

The scoiing system used as the basis for the present woik is a 
further revision by Shimbeig*^ The fivc-miiiutc peuod was divided 
into fifteen 20-second inteivals A value for each inteival worked 
out foi each board separately was then reached thiough statistical 
procedure In addition, values weie computed foi boaids partially 
solved at the end of 300 seconds. In compaiison with the earlier 
scoring plans, we have found this one to be distinctly superior 

One of the chief criticisms of the first Shimbcrg scoring plan, as 
well as of the original Ferguson sclieme, was the failure to give 
adequate credit foi partial completion of the more difficult boaids 
It IS obvious that the range of difficulty in tlie senes is such that 
partial completion of the last boaids involves as mucli oi more 
ability as is needed to complete the easiest boaids within the time 
limit, Therefore, assigning a score of zero to all failed boards 
would, as several othcis have suggested foie-shoiten the distribu¬ 
tion and conceal variations apparent in the perfoimance In de¬ 
veloping the revised plan, Sliimbeig analyzed statistically the 
frequency of placements in partially completed boards The nuinbei 
of blocks correctly placed in the failed boards was found to be as dis¬ 
criminative as the time differences for the completed ones {Table 2) 
The advantages of this new method of scoring ate mote concretely 
demonstrated by a comparison of the thiee scoring plans The per¬ 
formance of 100 hoys taken from our group of subjects, 10 being 
selected at random at each chronological age level, was scoicd by all 
three schemes, the Ferguson, the original Shimbeig, and the revised 
Shimberg plans. The inter-coi relation of these lesults by the Pear- 
sou formula did not, as was to be expected, reveal the differentiation 
(The Fciguson and the oiiginal Shimberg scores gave an ; of 94, 
the original and revised Shimberg schemes an ? of .96, and the Fcigu¬ 
son and levised Shimbeig plans came between witli an ; of 95 ) 

iinpublihhed study based on data collected at the Judge Baker Guid¬ 
ance Center 



LOUISL WOOD AND tDYTHE KUMIN 


269 


TABLE 2 

Revised Shimeerc Scoring Plan 


Time 

I 

n 

Credits for 
III IV 

board 

V 

VI 

1- 20 

7 

Completed boards 
10 10 

10 

10 

10 

21- 40 

5 

8 

9 

10 

10 

10 

41- 60 

3 

6 

7 

9 

9 

9 

61- 80 

2 

5 

6 

8 

9 

9 

81-100 

I 

4 

5 

7 

9 

9 

101-120 

1 

3 

4 

6 

8 

8 

121-140 

0 

3 

4 

5 

7 

8 

141-160 

0 

3 

3 

S 

6 

7 

161-180 

0 

2 

3 

4 

6 

7 

181-200 

0 

2 

3 

4 

5 

7 

201-220 

0 

2 

2 

4 

5 

7 

221-240 

0 

1 

2 

3 

S 

6 

241-260 

0 

1 

2 

3 

4 

6 

261-280 

0 

1 

2 

3 

4 

6 

281-300 

0 

1 

2 

3 

4 

6 

No blocks 
correctly placed 
10 01 11 

0 

Incompleted bonida 

0 1 

2 

3 

S 

8 or 9 

0 

0 

1 

2 

3 

5 

6 or 7 

0 

0 

1 

2 

3 

4 

4 or 5 

0 

0 

0 

1 

2 

3 

2 or 3 

0 

0 

0 

1 

1 

2 

0 or I 

0 

0 

0 

0 

0 

0 


Self-coirelations, however, in teims of intra-class correlation re- 
vealed a definite statistical difference in the mteinal consistency of 
these thiee scoring methods The scores of the even numbered 
boaids weic added together and the sum of these was cairelated 
with the sum of the scoies of the odd numhered boards by means of 
the intia-cJass condition technique ^ TJie Ferguson scoring method 
gave the extremely low mtra-class correlation of .13, the fiist Shim- 
berg scheme an intra-class con elation of .60, while the revised 
method yielded the substantial coefficient of 75 

Aside fiom this statistical analysis, certain other diffcienccs aie 
obvious, Of our 100 subjects, five achieved the maximum score 
of 60 by the first Shimbeig scoring, By the revised plan only one 
individual scoicd as high as 49, as against a possible maximum score 
of 57, Furthermoie, among all the cases used for this study none 


®The foimula used was Jcllinck’s (6) tiansformation of Fisher’s foimula 
(4, pp 198, ff.) 
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leachecl the maximum and only one scoicd as high as 55. Pescor 
aUo disc^lrdccl the original Shiniberg method because too many peifect 
scoies were attained. It is dear, therefore, that the lange of pos¬ 
sible scores is distinctly moie adequate in the leviscd than in the 
original Slilmberg plan. In contiast, wlulc no one of oui cases, nor 
any of those lepoited by othcis, reached the maximum score accord¬ 
ing to the original Fejguson scoring, anothei criticism can. be made 
heic, m that a compaiatively small piopoition of the possible range 
IS used Beside the results from the small group of 100 cases, in 
oiii long expellence with this scheme, eailier used exclusively in 
the claiic, no rccoid of a greatei scoie than 22 is found This 
corresponds with Reicliard’s findings m his use of the test with 
adults 15 yeais of age and over, in which the maximum scoie among 
369 subjects was the same Ferguson reports several scores above 
this, but only at the college adult level and none above 25 points. 
Thiough the twdfth giade, which loughly conesponds to our 
upper age hunt of 17 yeais and 5 months, he found no higher 
score than 22 More concretely, scoies do not cover 75 per cent of 
the total range ofteied by this scoiing method, while over 90 per 
cent of the possible range is used by the revised plan The explana¬ 
tion lies in the const!uction of Ferguson’s schenre The aibitrary 
assignment of a maximum 5-point value for any boaid completed m 
less than 30 seconds makes it piactically impossible for an individual 
unfamihai with the test to gain this credit on either of the last 
two boards Among oui 100 boys the shortest time foi completing 
the sixth board was 69 seconds. Accoiding to Ferguson’s scoring 
this would be assigned a value of 3, while by the revised scoimg a 
value of 9 points would be gained. Natuially, neglecting to give 
credit for partially completed boaids also contributes to this fore¬ 
shortening, especially as the final boaid is very frequently failed, It is 
noteworthy that of the 100 boys, 73 per cent weie unable to complete 
the sixth board within the time limit, while 29 per cent faded the 
fifth 

C. Procedure 

The oiigmal directions for administering the test, as published by 
Ferguson, called foi a liaphazaid lemoval of the blocks before the 
subject The procedure was latei modified by Plant (1) who estab¬ 
lished a more standaid method of picsentation. This changed the 
problems presented by the individual boards and controlled, to some 
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extent, the element of chtince placements. We have taken over 
this major development, using Plant’s directions without change 

The boaids aic picscntcd in older until the subject has failed 
two in succession Each is placed befoie the subject in the desig¬ 
nated position The blocks aie removed out of view and placed 
outside the boaid, to the right for right-handed subjects, and to the 
left foi left-handed subjects, in landom fashion except that no two 
belonging in the same inset arc adjacent. In each instance the 
examiner says, ”Put these pieces in as quickly as you can.’' When 
the second board is presented, wc have added the explanation that 
there are two blocks foi each space instead of one. It is usually 
unnccessaiy to icpeat this foi the jcst of the set No account is taken 
of eiiois The time foi completion of each boaid is recorded. In 
case of failuie to complete in the fivc-minute limit, the number of 
blocks coiiectly placed at the end of that time is noted. The total 
of the points obtained on the sepaiate boaids gives the final scoic 

D Selection of Group 

In experimenting with the boards it became evident that the test 
is too difficult foi the aveiagc child of seven years or under. Con¬ 
sequently we included in our standaidization children langing in 
age from 7 years and 6 months to 17 years and 5 months. The 
total group was comprised of 3,012 children, 2,731 or 91 per cent 
of whom weie seen at the Judge Baker Guidance Center. The 
remaining nine per cent were public school children who were in¬ 
cluded in order to inciease the veiy small numbers obtained at the 


TABLE 3 


Age 

Boys 

No clinic No school 
subjects subjects 

Total 

Girls 

No clinic No school 
subjects subjects 

Total 

1/6- 8/5 

32 

46 

78 

10 

SO 

60 

8/6- 9/5 

97 

14 

111 

21 

46 

67 

9/6-10/5 

126 

2 

128 

45 

52 

97 

10/6-11/5 

184 

1 

185 

50 

46 

96 

11/6-12/5 

201 

0 

201 

85 

21 

106 

12/6-13/5 

201 

0 

201 

104 

3 

107 

13/6-14/5 

200 

0 

200 

165 

0 

165 

14/6-15/5 

212 

0 

212 

200 

0 

200 

15/6-16/5 

200 

0 

200 

200 

0 

200 

16/6-17/5 

203 

0 

203 

195 

0 

195 


1,656 

63 

1,719 

1,075 

218 

1,293 
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clinic on the lower age levels Table 3 gives the distiibution of 
the entire group by age and sex, as well as the propoition of school 
subjects. 

From inspection of Table 3, it will be seen that from 10 years 6 
months up the numbeis for boys approximate 200 at each age level 
and fall below 100 only on the lowest age level The numbci of 
gills falls considcrablv short of this, although the four upper levels 
compare fairly well with the boys* groups, and it is only on the two 
lowest levels for girls that the number does not appioximatc 100 
at least. Percentile ratings wcie first computed foi each of the 
upper age levels when only 100 eases had been obtained A corri-' 
paiison of these figures with the final ratings showed veiy small 
diftciences, never over one point and laigelv under half a point 

The Judge Baker group was selected at landora from the clinic 
intake, except for the omission of children having an IQ on the 
Stanford-Binet of 80 or below and all cases wheie the diagnosis 
indicated any sort of abnoimalitv such as epilepsy, herul injury, 
beginning psychosis, or psychopathic peisonality, oi wheie theie was 
any question of the reliabdity of the pcrfounaiKC Children seen 
at the clinic are drawn from all walks of life and include many 
educational as well as behavioi piobicms, The piopoition of cases 
classed as delinquents is about one-thiid of the total intake Tlie 
clinic lecoids foi the last scvcial yea is show that of the families 
studied approximately one-quarter of the fatheis are engaged in 
professional or white collai woik, while somewhat more than a 
quarter are skilled woikeis, and the icst, oi about 40 pei cent, aic 
unskilled workeis. After dropping out all defectives, to correspond 
With the gioup used foi standardization, the median IQ foi chil- 
dicn seen over the same yeais ranges from 95 4 to 103,9 and 
aveiages 98 4 

The school gioup was sccuicd fiom sevenil schools in a subuiban 
community giving a fairly repicsentative cross-section of economic 
stiata No children more than two yeais rctaidcd in giade for 
age wcie included In many instances an IQ on the Kuhlman- 
Andeison Scale was available at the school In cases wheie the IQ 
was unknown and tlieie was any degiec of school retardation, or the 
cliild appealed dull, the teachei^s estimate of his ability was obtained 
We feel reasonably sure that chddicn having an IQ below 80 were 
ruled out by this method. 
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E Results 


The raw scoics Rained from the revised Sliiinberg scoring plan 
showed good age difteientiation and lange The fiequency distii- 
bution of these scores for eacli age and sex is given in Table 4 

TABLE 4 


Frequency Distribution of Scorf3 


u 

bo 

< 

t 

VO 

» 

ox 

X 

1 

00 

• 

O 

v-l 

1 

VO 

1 

Os 

1 

iH 

rH 

X 

1 

o 

11-6—12-5 

u-l 

1 

X 

1 

+ 

X 

1 

rA 

7 

va 

4 

iH 

vri 

VO 

4 

1 

1 

so 





Bovs 






Score 











55-59 











50-5+ 







1 

2 

7 

7 

45-49 



1 

5 

4 

8 

14 

22 

19 

32 

40-44 


5 

4 

14 

24 

24 

34 

31 

51 

42 

35-39 

1 

7 

9 

28 

33 

47 

45 

60 

+8 

+5 

30-34 

13 

16 

27 

38 

48 

55 

52 

50 

+3 

+2 

25-29 

19 

21 

30 

43 

45 

26 

25 

28 

18 

16 

20-2+ 

14 

26 

29 

30 

20 

24 

13 

12 

7 

9 

lS-19 

12 

13 

16 

14 

IS 

9 

U 

1 

3 

7 

10-1+ 

8 

12 

8 

9 

10 

6 

3 

4 

1 

3 

5- 9 

9 

9 

3 

3 

0 

1 

2 

1 

2 

0 

0- 4 

2 

2 

1 

1 

2 

1 

0 

1 

1 

0 


78 

111 

128 

185 

201 

201 

200 

212 

200 

203 






Gills 






55-59 







1 




50-54 







0 


1 

2 

45-49 




2 

2 

1 

4 

6 

8 

9 

40-44 


1 

5 

4 

12 

8 

16 

19 

23 

34 

35-39 

1 

5 

2 

14 

10 

25 

31 

49 

+3 

47 

30-H 

4 

9 

21 

16 

18 

IS 

32 

43 

51 

41 

25-29 

12 

7 

23 

23 

25 

72 

38 

41 

38 

37 

20-24 

14 

14 

17 

16 

12 

9 

25 

19 

17 

14 

15-19 

12 

8 

15 

8 

13 

11 

14 

13 

15 

4 

10-14 

7 

12 

6 

7 

4 

9 

3 

7 

2 

5 

5- 9 

9 

6 

5 

2 

6 

4 

1 

3 

2 

2 

0- 4 

1 

5 

3 

4 

4 

3 

0 

0 

0 

0 


60 

67 

97 

96 

106 

107 

165 

200 

200 

195 


From these distributions pcicentiles weie computed for each age 
level for boys and girls sepaiatcly The lesulting curves indicate 
a fairly constant age progiession. As the geneial trend is so con¬ 
sistent, it may be assumed that the irregulauties aie due to errors 
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of sampling Consequently the curves have been smoothed in the 
belief that the resulting figuics are moic truly lepresentative Fig¬ 
ures 1 and 2 give the original pcicentile curves with the smoothing 



f. 0 *1 ’■» If f £ ‘7 

FIGURE X 
Boys 


It IS obvious from these figures that the curves foi girls show 
many more irregularities than those of boys Only six slight coriec- 
tions were made on the boys’ curves, five of them for less than one 
point. On the other hand, 25 corrections wcic made on the girls’ 
curves Twelve of these were under one point, and nine between 
one and two points, -with none more than three points Tables 5 
and 6 give the smoothed percentiles. 

It will be noted that the girls’ scores run consistently lower than 
the boys’ at each age, and the difference tends to increase with age 
A cornpaiison of the curves fiom plotting the median scoies foi boys 
and girls respectively shows this difference clcaily (Figuie 3) 

A more detailed analysis of the data gives fuithci evidence of 
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FIGURE % 

Girls 


1 



1 

/'I a' I 

figure 3 

Median Scores 
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TABLE 5 


SMOOTHtD PeRCFNTIIFS FOR BOY3 


Age 

7-6—8-5 

8-6—9-5 

9-6—10-5 

10-6—11-5 

11-6—12-5 

Percentile 






90 

321 

359 

371 

40 3 

41.8 

80 

30 

314 

32 7 

35 9 

38 

70 

28 5 

28 6 

30 5 

33.5 

35 5 

60 

25 4 

25 9 

28 3 

313 

33 6 

50 

23 1 

23 7 

26 3 

29.2 

31 2 

40 

20 2 

21 5 

24 5 

27 3 

28 8 

30 

17 6 

186 

22 3 

25 1 

26 4 

20 

13 

14 7 

19,7 

22 2 

23 

10 

lA 

9.7 

15.3 

17 4 

17 7 


12-6—13-5 

13-6—14-5 

14-6—15-5 

15-6—>16-5 

16-6—17-5 

90 

42 2 

44 2 

45.6 

46 1 

47 3 

80 

38.7 

+1 2 

417 

43 7 

44.8 

70 

36 9 

387 

39.5 

41 8 

41.8 

60 

35 

36.6 

37 7 

39 6 

39,7 

50 

33,1 

344 

36 

37 4 

37 7 

40 

31 S 

324 

33 9 

354 

35.6 

30 

28 9 

30,6 

317 

32 9 

33 3 

20 

25 

27 4 

29 3 

30 4 

30,7 

10 

21 

22 5 

2+8 

25,7 

25 7 



TABLE 6 





SMomiicn Percbntiies tor 

Girts 


Age 

7-6—8-5 

8-6—9-5 

9-6—10-5 

10-6—-U-S 

11-6—12-5 

Percenule 






90 

29 6 

33 9 

35 

39 2 

40 

80 

27 

30 7 

32 3 

36 

36 5 

70 

25 

26 7 

29,8 

33 3 

34 2 

60 

22 5 

24 7 

27 7 

29 5 

29 9 

50 

20.3 

218 

25 4 

27 2 

27,6 

40 

18 8 

19 6 

23 

25 2 

25 6 

30 

15 8 

167 

20 3 

22 6 

22 7 

20 

12 

13 3 

15 5 

17,7 

18 

10 

77 

8 9 

10 5 

12 

11,8 


12-6—13-5 

13-6—14-5 

14-6—15-5 

15-6^16-5 

16-6—17-5 

90 

40 8 

41 

41 6 

41 9 

43 4 

80 

37 8 

33 8 

39.2 

39 6 

40 6 

70 

34 9 

36 1 

367 

37 

38 3 

60 

319 

33 2 

34 4 

34,7 

36 1 

50 

29 

30 3 

321 

32 4 

33 8 

40 

26 7 

28,2 

29 6 

30,6 

31 7 

30 

24 5 

26 1 

27 

27 9 

29 5 

20 

19.7 

22 

24 5 

25 1 

27 

10 

14 1 

163 

19 3 

20 8 

23 8 
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the consistent superiority of tlie boys Tabic 7 gives the minimum 
and maximum scores, the means with then standard cnois, and the 
standard deviations of the distiibutions for each age. For the total 
group of boys the mean is 2 7 points highci than that for the total 
group of girls This diflfeiencc is 7.7 times as gicat as its standard 
eiror of 35, indicating a highly significant diftcicntiation between 
hoys and girls TVit mean semts iox boys Tire higliti tvoy age 
level, the smallest diftcrciice being 1 3 and the largest 6.5 The 
small standard deviations of the means suggest a giatifying degree 
of leliabilitv m these figuies Roth the staiidaid deviations of the 
aveiagc and those of the distiibutions tend to be somewhat larger 
for girls at the younger ages 

Since Kuhlman-Andeison IQs were available foi a number of the 
school children included in the gioiip, a correlation between this 
test and the Ferguson Boards was made One liundred foity-ninc 
gills langing in age fiom 7/6 to 13/5 and 44 boys between 7/6 and 
11/5 liad been tested on the Kiihlman-Andcison within a j^eai of 
the time the foimboards weie given. An estimated mental age was 
computed on the basis of the Kuhhnan-Anderson IQ and the clirono- 
logical age at the time of admlnlsteiing the foimboards The Pear¬ 
son coefficient of coiielation for the boys is 47 and for the girls 45. 
The etas computed from the same figures came out slightly higher, 
52 for boys and 54 for girls 

Naturally, larger numbeis foi coiielation could be obtained from 
the clinic group, The subjects were divided into two sections, those 
having an 70 on the Stanfoid-Binet of 80 through 110, and those 
with IQs over 110. For compauson a group of scores from clinic 
children rating below 80/0 was added These scores, of course, 
weie not included in the standardization The coi relations between 
Stanford-Binct mental age and Ferguson scoic, and between chrono¬ 
logical age and Ferguson score, for each of these intelligence levels, 
for boys and girls separately, appear In Table 8. 

In the correlations of Ferguson scores with Stanfoid-Binet mental 
age the figuies fm the average and superior groups show a substantial 
relationship. For the group with IQ below 80 the correlations are 
considerablv lowei The etas throughout aie very little higher than 
the indicating, as did the scatter diagtams, that the relationship 
is linear These results show no significant difteienccs between the 
sexes The correlations with chronological age foi the same groups 
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TABLE 8 


Correlation ret ween Mental Ace, Chronoi ogical Age and Ferguson Score 



w 

N 

MA and 
Feiguson 
r 

CA and 
Feiguson 
r 


Above 110 

160 

55 

52 

Boys 

so through 110 

243 

54 

53 


Under 80 

202 

36 

25 


Above 110 

121 

42 

40 

Girls 

SO through 110 

161 

S3 

52 


Under 80 

180 

,32 

.24 


are very similai except that the figures for the retarded gioup show 
even less relationship than with mental age. It is obvious fiom the 
similarity of the con elation coefficients for the average and supeuor 
groups that thcic is no statistically reliable dififeicncc between them 
The correlations for the letaided gioup, being consistently lower, 
were compaied with those for the other two gioups by Fishei’s z 
transformation of ; (4, p 183, f?.). Table 9 gives these figuies. 

TABLE 9 

z Transformations of ; 


Boys Girls 


JQ 

r 

z 

SE 


r 

z 

SE 




Stanford-Binet Mental 

Age and Feiguson Score 


U0 + 

55 

6184 



42 

4477 



—80 

36 

3769 



.32 

3316 



A 

19 

2415 

± 1067 

2 26 

,10 

.1161 

±1188 

.9773 

80-110 

.54 

,6042 



,53 

5901 



—80 

36 

3769 



,32 

3316 



A 

,18 

2273 

± 0959 

2 37 

21 

2S8S 

± 1094 

236 



Chronological Age and Ferguson Score 



llO-h 

52 

,5763 



40 

4236 



—SO 


2SS4- 



24 

2448 



A 

27 

3209 

± 1067 

3,01 

.16 

1788 

± 1188 

1 SI 

80-110 

S3 

5901 



52 

5736 



—80 

25 

2554 



,24 

2448 



A 

28 

3347 

± 0959 

3 49 

28 

,3315 

± 1094 

3.03 


Foi the boys, the ratios between the diffeicnees of the z trans¬ 
formations of ?’s and the standard errors of these differences show 
that the retaided gioup is significantly different fiom both the aver- 
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age and superior groups That is, all the clifteccnces are more than 
nvjce as great «is their stanclaicl cnors This holds true for Fcrgu^ 
son correlations with both chronological age and mental age For 
the girls, the differences between the avciagc and retarded groups 
are also significant. The figures for the superior and retarded 
groups do not show a reliable difteicntiation* piobably because the 
numbei of cases in the superior gioup was smallci On the whole, 
there vs sufficient evidence that the letaidcd gioup is distinctly 
different from the others in Fciguson peiformance Consequently, 
any attempt to combine the three groups for pin poses of correlation 
would give a meaningless coefficient 

When the superior and average groups weie combined, tlie cor^ 
relation between Ferguson score and mental age was .54 for boys 
and 55 for girls, while the corresponding coefficients foi chrono¬ 
logical age were 47 and .33, A compaiison with Table 8 shows 
that these figures for chronological age aie relatively lower tlian 
those gamed when the groups were subdivided, wliile the ?'s for 
mental age show a very close correspondence except in the case of 
superior girls When partial correlations were computed, tire cor¬ 
relations between mental age and Ferguson with chronological age 
held constant became ,34 for boys and 47 for girls When mental 
age was held constant, the bctweci^ chronological age and Ferguson 
dropped to 17 for boys and ,04 for girls, 

F, Discussion 

The availability of clinic cases made it possible to obtain un¬ 
usually large numbers for this standardization. With all abnormals 
ruled out and with all cases discarded where maximum effort and 
attention were questionable, the make-up of the resulting group 
should not affect performance on a test of this nature to any extent 
The clinic clientele is drawn from all parts of greater Boston and 
outlying districts and the socio-economic status of the clinic families 
IS sufficiently varied to prevent any great sampling error of this sort. 
It IS difficult to estimate the effect of the admixture of school sub¬ 
jects on the lower levels Unfortunately there are insufficient num- 
beis of dime scores at those levels to make an adequate comparison. 
It IS apparent from an inspection of the percentile curves for girls 
that some consistent sampling error is present on the nine-year 
level. Aside from this, the irregularities nre not systematic and 
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show no distinction between entire clinic and the mixed school and 
clinic age levels. The curves for boys arc quite regular throughout. 
Likewise the standard deviations for each of the age levels both for 
boys and girls show no consistent variations related to the mixed 
levels On tlic whole, it seems doubtful tliat there is any appreciable 
dilfeience between the two groups 

Wlnle theie seems to be no question from the woik of the majoiitv 
of expelimcnteis that the test itself is discriminative, it has already 
been noted that the degree of differentiation docs seem to be influ¬ 
enced by the type of scoring scheme used McPhec and Brown (9) 
reported the one study which failed to show consistent age-increments 
by Feiguson's scoring or by a scheme of tlieir own based on standard 
deviation intervals. Quite possibly this was due to the fact that 
their gioup was selected by age regaidlcss of grade placement, with 
the result that many educationally retarded chddrcn were included 
Rcichaid (12) found, as wc have, a very high coefficient of coircla- 
tion between the Feiguson and the first Shimberg plans. He con¬ 
cluded, as a result, that a complicated mathematical treatment added 
very little to the discriminative value of the test, and therefoie 
adopted the simpler Ferguson scoring method. As we have already 
shown by our comparison of the three plans, a further analysis reveals 
definite drawbacks not otherwise evident When an evaluation of 
internal consistency is made, the results of a scoring scheme developed 
by a statistical rather than an arbitrary treatment sliow to advantage 
In the light of this, the first Shimberg plan, in spite of its other 
defects, is far supcnoi to the Feiguson The adopted plan not only 
has the highest internal consistency, but overcomes the disadvantages 
patent in the first Shimbeig scheme, Because the test itself is dis¬ 
criminative, a high correlation between vaiious scoring schemes is 
natural and theiefoie fails to appiaise the individual methods. 

A definite sex difference with males excelling females, both at 
school and adult ages, had been found by other expeiimenters with 
this test Oui sex groups are not controlled for numbers, intelli¬ 
gence, or reason for referral to clinic. Howcvei, oiii results show 
such a consistent sex variation in favoi of boys that ii respective of 
the statistical significance of the difference at any single age level, 
the total sex difference is significant Not only are both the mean 
and the median scores at each level higher for boys, but with one 
very slight exception on the lowest age level all the peicentile 
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scoies £11 e higher foi boys than foi gnls of the same age Moreover^ 
this difference increases with age As a result, the curve from the 
median scoics foi girls shows a greater flattening at the upper age 
levels, giving a different developmental picture fiom the boys 
Whether or not the girls are actually more variable in peiformance, 
as would be indic<ated by the fact that their standard deviations tend 
to be greater, is open to question It is possible that, since the gioups 
were not paired, this mav be accounted for by an erior in sampling 
In general, however, in studies on performance tests, this type of sex 
difference lias also been found* 

Individual diffeienccs between subjects of the same age and sex 
are far greater than any sex or age differences which appear The 
range in scores at anv one age level greatly exceeds the range of the 
median scores of the entire group, a span of 10 years in chronological 
age. For clinical work it is this individual variation which is chiefly 
impoitant While the problem of the intcrpistation of the Ferguson 
Formboard scores has not been made an essential part of this 
study> some light lias been thrown on tlie matter by statistics avail¬ 
able here and in the work of others, 

It IS apparent from all the results that while intelligence is a 
factor in foimboard peifoimance, some other ability or combination 
of abilities is considerably involved The majority of investigators 
have found an r of about 50 between Ferguson performance and 
intelligence test results* Our correlations show striking agicement, 
except that a significant dilfeience was found in the retarded group, 
wlieie the test scores gave definitely lower coefficients. Consistent 
with this, it IS interesting to note that where others have found low 
correlations between formboard and intelligence test scores, it is evi¬ 
dent that their groups include a substantial pioportion of the 
mentally retarded Between the normal and supciior groups no 
significant difference in the correlations with mental age appeared 
It seems logical to assume that among rctaided childlen intelli¬ 
gence IS less of a factor in performance than a special aptitude* 

In general, the results on the relation of chronological age to test 
performance are not entirely consistent or clear cut Certainly the 
test scores of the stnndaidizing group show definite and steady age 
progression Of the smallei groups used for correlation, botli the 
average and superioi subgroups gave cocflicjejits for chronological 
age corresponding closely to those foi mental age and test score, 
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When these two groups weie combined, the ?’s for chionological age 
and test score diopped somewhat and paitial corielations gave figuies 
indicating a negligible relationship. In the defective groups, where 
the Pearson coefficients were much lower thioughout, the same tiend 
toward a relatively lower correlation with chronological age was 
found Pei haps the seeming contradiction in these results was prO' 
duced by the division of cases into groups accoiding to 70 which 
automatically controls the relation between chionological and mental 
age Tlic total picture, however, suggests that the Ferguson scoies 
are more closely i elated to mental than physical age development 
Some work has been published on the leliabiUty of the test 
Ferguson found a reliability coefficient of 80, but the numbci of 
cases and time before ictest aic not known MaePhee and Brown 
gained a con elation of .90 on a very small number of cases with 
quite a brief interval between test and ictest Wc have some evi¬ 
dence that the mteival between testings on these boaids should 
not be loo shoit, m older to prevent the influence of pi notice. An 
adequate investigation of the reliability of the Fcigiison Test would 
be most desirable The question of validity has not been touched 
in this study Since it is evident that some special factoi is involved 
in peifoimance on the foimboards, it remains to detcimine what this 
IS and how fai the test is prognostic for guidance purposes 
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THE ELEMENTARY SCHOOL MARK^i 

Colot odo Stale College of EdncnttoTi 


Cl\rence Cart Moore 


Theie aje ceitain educational practices which have been adopted 
by educatois and which have been qiiestfoncd little by them even 
though these practices play a very significant pa it in tlie life of every 
school child The school mark is one of these The practice 
of awaiding school marks to indicate pupil piogrcss and educational 
growth IS so ancient that the date of its origin has been lost More^ 
over, educatois are aware of the fact that no other single teaching 
device or educational tool has been so universally adopted or applied 
over sucli a long period of time. 

These maiks have scivcd many and varied puiposes during their 
period of existence. Of recent date, the degiee of tbeir value in 
educational progiess and the extent to which they may be used has 
been seriously questioned It is piobable that few educational 
piactices have been more seiiously and meaningfully contiovcrted 
This has led to changed views concerning the importance of the 
mark and the pui poses to which it might be applied. The contro¬ 
versy concerning the mark has led to refinement in the devices by 
which It might be ascertained. There is still considerable contro¬ 
versy concerning what the maik represents. 

The science of pupil measurement has had a very rapid growth 
duiing the past two decades The testing piogram of educational 
institutions has been changed, lefined, and utilized in facilitating 
educational progress Any movement which has had as rapid growth 
as the objective and standaidized testing program is likely to be 
applied ill ceitain situations foi which it is lU adapted 

The oral quizz has been a part of the daily loutine m classrooms 
from tune immemorial There was a time when it was practically 
the whole teaching process Written e^amlnatlons aie more recent 

^Received in the Editorial Office on May 20, 1938 

^Based on Moore, C C The Relation of Tcachet s' Mat h to S'avdardisicd 
Tests Unpublished Doctor’s Field Study, Field Study No 1 Colorado 
State College of Education, Greeley, Colorado, 1938 
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tlifin oial testing although this method of measurement has been 
utilized by educational procedure for many ccntuiics. The ^Vlltten 
examination was used by Chinese educators thiitcen hundred years 
ago. Grecian and Roman teachers were also fainiluir with the writ¬ 
ten examination (9). Hoiacc Mann made an extended argument 
for tlie use of the written examination in the public schools of Massa¬ 
chusetts m 1845 (9)> This leads to the conclusion that tl\e oral 
examination had predominated previous to tliat date 

During the early history of mental testing the idea was picvalent 
that if a person’s native ability was accurately known, his success 
in school or life could be predicted with a Irigh degree of perfection 
This was the natural thing to expect, Latei on when a better view 
of the situation was obtained, it was concluded that a person of high 
mental ability is sometimes an indolent time waster Due to this 
fact a person of average native abilitv may excel a pci son of high 
native ability in actual accomplishmeiit Achievement may be pre¬ 
dicted with a ceitain degice of acciiiacy from native ability, but in 
a lessei degiee tlian was thought in the beginning of the testing 
movement for native ability. 

Rice (7) is generally given ciedit foi having begun the standard¬ 
ized testing movement. The movement was an outgiowtli of the 
desire on the part of educators to produce an instrument which 
would measure in the social sciences with the same exactness as the 
devices used for measuring in the physical sciences. When objective 
tests were designed, it was thought that these outcomes had been 
achieved, Picvious to the objective testing cia and contemporary 
with rt thcie was much evidence pioduced in support of the thesis 
tliat these instruments of measurement were highly subjective and 
that they were, because of tlieir subjective natuic, unreliable as scien¬ 
tific measuring devices This brought the traditional examination 
into disrepute as an instrument of exact measurement and caused 
most of those who had previously used it to accept the objective test 
as an instrument more adapted to the growing needs The group 
testing movement developed in two directions* (a) The standard¬ 
ized commercial test and (b) the class-room tests constructed for 
teachers. 

These objective tests soon convinced teachers tliat tliey were 
measuring with exactness. If these tests weic constructed m such 
a manner that they had a high degice of relrability, any person using 
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them would obtain the same results as eveiy other person using 
them obtained Howevei, a lecent expenment has suggested that 
even though these tests are objective m the lesults obtained in scoring 
them, they are not necessauly objective in (^z) The items chosen^ 
(h) the manner in which items aie stated, (c) the type oi test item 

selected, (d) the vaiiety and piopoition of types of test items, 

(e) the giouping and othci relational aspects of items, (/) the 
claiity and fullness of geneial and specific duections, (g) the per 
sonality of testci, (h) the time allowed foi taking the test, (/) the 

numbei of test items, (j) the type of mental activity icqiiiicd by 

items, {k) the evaluation of pupil iespouses; and (/) pupil intci- 
pietation of items (8) 

It IS quite piobable that many objective tests mca'Uie little except 
factual knowledge It may be tliat teachcis aic coming to the 
conclusion that desliable pupil giowth consisU of inoie than growth 
in the development of fact collecting skills While factual knowl¬ 
edge is important as a basis for foiming matuie judgments, it is 
worth little unless it is definitely related to the useful cxpciicnccs 
of the child Howevci, it is generally lecogmzed that standardized- 
objective tests constitute an impoitant pait of the program of anv 
educational institution, if the limits of their usefulness aie gcneially 
recognized 

The Purpose of This Study 

It IS geneiallv agiecd by a large number of educators that there 
arc tests at the present time which measuie with a high degiee of 
acciiiacy the pupiPs mental ability. It is almost as gcneially agiecd 
that there are single and battery tests which accui«ately mcasiiie the 
achievement of pupils in ceitain subjects and subject fields 

If it IS true that tests of mental ability actually test mental ability 
and pupils work up to oi in proportion AVith that ability, then, thcie 
should be a high degree of ielation between the icsults of a test of 
mental ability and teacher's maiks If achievement tests and tcacliei's 
marks measure the same qualities, theie should be a high degree of 
relation between these two qualities* 

The ultimate objective of this study is to deteimine the approx¬ 
imate accuracy with which teacher’s maiks indicate the achievement 
of pupils when this achievement is measured by stand,udized tests 
of achievement and the accuracy with which teachci’s marks indicate 
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the mental ability of pupils when mental ability is measured by a 
standardized test of mental ability 

The proximate objectives approached the problem in a thiee^fold 
manner {a) To determine the relation between teachois' maiks 
as given to pupils at the end of a semester and the pupTs native 
ability as mcasuied by a standardized test of mental ability; (i) to 
determine the relation between teachers’ marks as given pupils at 
the end of a semester and the pupil’s achievement as measured by a 
standardized achievement test; and (c) to determine the ielation 
between pupils’ ability as measured by a standardized test of mental 
ability and pupils' achievement as mcasuied bv a standardized test 
of achievement 


Procedure 

The field of inquuy has been limited to the data gathered iii 
the GUnrock-PatkcTton School System, Glenrock, Wyoming, the 
Branson Elementary Schools, Bianson, Colorado; and the Grover- 
Hereford School System, Grover, Coloiado 

The fifth and sixth grades were selected for study m tins problem. 
The New Stanford Achievement Test was selected to measure 
achievement and the Otis Group Intelligence Scale was selected 
to measure mental ability 

Pertinent Studies in Correlation 

The writer has found few studies that even appioached a com¬ 
plete report on all the coirelations of this study. Those studies 
which are most comparable are shown in Tables 1 and 2 These 
are used as a check on the accuiacy of the results obtained in this 
study 

TABLE 1 


A C0MI»M<l8O'N OF niB RELATION BETWEEN KlEMENTARY SCHOOL INTELLIGENCE 

ScoRna AND Teachers' Marks in Eiemfntary School Subjects 



InteWigence 

Teachers' marks 

N 

r 

PE 

E 

Dickinson (1) 

Scores 

Eiiglisli 

149 

45 

.01 

.11 

This Study 

Otis Scores 

Language & lit 

175 

67 

,13 

26 

Dickinson (1) 

Scores 

Mathematics 

H9 

29 

05 

04 

Kcites (4) 

Terman IQ 

MatKcmatiCi 

112 

66 

04 

25 

This Study 

Otis Scoies 

Mathematics 

17+ 

.59 

03 

19 

Dickinson (1) 

Scores 

Histoiy 

149 

35 

05 

06 

This Study 

Otis Scoies 

Social Science 

169 

49 

.04 

,13 
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TABLE 2 

A SoMMARi OF rrrc CocFFiciuNTg or CoRuriATiON Derivfd From thu 

CoRRr:LAT[ON 01 THE COMPOSlTt: ScORES OF AN ACIIIPVFMFNT TeST 
CoRRELArPD WITH THP SCORES OBTAINED BY MeANS OF A 

Psychological Examination 


Author 

N 

r 

PE 

E 

Iletlman (2) 

S38 

7+ 

01 

33 

Woolf (10) 

157 

*74 

02 

33 

Mooie^ 

172 

69 

03 

28 


*This study* 


Dickinson (1) correlated teiicliejs’ maiks m difteient subjects 
with intelligence at the eighth, ninth, and tenth grade levels, The 
eighth giade level coiiesponds most closely with the levels in tins 
study and is shown in Table 1, The subjects whicli he correlated 
with intelligence that coirespond most closely to the subjects corre¬ 
lated with intelligence in this study aie English, mathematics, and his- 
toiy Keitcs (4) couelated maiks in eighth-giade aiithmetic 
with intelligence This study is also shown m Tabic 1. Woolf (10) 
con elated the composite scores of an achievement test with the 
scores obtained by means of a psychological examination The 
subjects used by Woolf were 10-ycai old cliildien Heilman (3) 
con elated the same two measiiics which aie comparable to this study 
as were correlated by Woolf* However, Heilman*s study was 
based upon ovci 800 cases, while Woolf*s study was based on less 
than 200 cases The results of these studies aie given in Tabic 2 
These findings are compared with the results obtained by the wiitci 

Table 1 shows a compaiison of the ielation between elementaly 
school intelligence scores and teacheis’ maiks in elcmcntaiy school 
subjects The coefficients of con elation in this study aie geneially 
liighei than the coefficients found bv Dickiiihon The coefficient 
of corielatlon in mathematics and intelligence dcteimined by Keiles 
is liighei than the coefficient of con elation deteimined in this study 
foi the same qualities 

Tabic 2 shows a summaiv of the coefficients of coirelation deuved 
b}’’ correlating the composite scoics on an achievement test with the 
scores obtained by means of a psychological examination 1 he co¬ 
efficients of coirelation obtained by Woolf and Heilman aie slightly 
lughei than the coefficient of coneLition determined in tins study 
Plowever, Table 3 showi> that if the number of scoies included in a 
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cojnposJte flie mcreased and these me then correlated with some other 
measure, a higher coefficient of correlation will result The com¬ 
posite score of this study as referred to in Table 1 included only four 
subdivisions of the New Stanford Test while the composite scores of 
Woolfs study and those Heilman^s study included all ten subdivisions 
of the same test These two studies agree rathei closely witli the 
comparable parts of this study This %vould suggest that tlic pro¬ 
cedure and technic of this study have been definitely fitted to the 
purpose they propose to serve 

Interpretation of Table 3 

Column 1 of Table 3 gives the different divisions of subject 
matter in which the coi relations wcie made, Three scclions of the 
table weie grouped under the term ^’Measures correlated ” These 
three sections have been named ^'maiks and achievements/^ ‘'marks 
and intelligence/’ and "achievement and intelligence" The term 
"marks" heie applies to those measures of achievement as arc given 
to the pupils at the end of a semester by the teachers The term 
"achievement” is here applied to the results as obtained by a 
standardized achievement test. The term "intelligence” is here ap¬ 
plied to those bcoies which pupils make when a standardized test of 
mental ability is administered to them^ 

Columns 2, 6, and 10 give the number of cases in each correlation 
Columns 3, 7, and 11 give the size of the coefficient obtained from 
each correlation Columns 4, 8, and 12 show the piobable eiroi 
of each coefficient Columns 5, 9 and 13 show the coefficient of 
dependability foi each correlation 

The coefficients of correlation aic much more uniform in size 
for marks and achievement in this tabic than were the coiiesponding 
coefficients for high school groups (6) 

Teachers' Marks and Achievement 

The largest coefficient of correlation is for the average test scores 
and teachers’ maiks Of the four subjects correlated with achieve¬ 
ment, mathematics is first, reading is second, language and literatuic 
is third, and social science is fourth The lowest coi relation of this 
group IS almost 10 times its probable error. This suggests a true 
relationship for each of these coefficients 

When these data are classified according to the coefficient of 
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dependability, the following conditions arc found to exist: The 
correlation for teachers* marks m language and literature and 
achievement test scores in language and literature is 10 per cent of 
the way between a best guess (2) and perfect correlation, tlie cor¬ 
relation for teachers* marks in mathematics and acliievcment test 
scoies in mathematics is 20 per cent of the way between a best 
guess and perfect correlation; the correlation for teachers* marks in 
reading and achievement test scores in leading is 17 per cent of the 
way between a best guess and perfect correlation, tlie correlation for 
teachers’ marks in social science and achievcincnt test scores in social 
science is 8 per cent of the way between a best guess and perfect 
correlation; and the coirelation for teachers* marks in four subjects 
and the avciage achievement scoics in four divisions of subject 
matter is 21 per cent of the way between a best guess and perfect 
correlation 


Teachers' Marks and Intjilligbnce 

The coefficients of coiiclation for teachers’ marks and intcUigcnce 
test scores are in general slightlv higher than the coefficients of cor¬ 
relation foi marks and achievement 

When the data of the second section of Table 3 are classified 
according to the coefficient of dependability, the following conditions 
are found to exist: The agreement for teachers* marks in language 
and literature and intelligence test scoies is 26 per cent of the way 
between a best guess and perfect coirelation, the agicement foi 
teachers* marks in mathematics and intelligence test scores is 19 
per cent of the way between a best guess and perfect correlation; 
the agreement for teachers* marks in reading and intelligence test 
scores is 12 per cent of the way between a best guess and perfect 
coi relation; the agreement for teachers* marks in social science and 
intelligence test scores is 13 per cent of the way between a best guess 
and perfect correlation, and the agreement for teachers’ marks in 
the average for four subjects and intelligence test scores is 28 per 
cent of the u^ay between a best guess and perfect correlation. 

Achievement and Intelligence 

The correlations for achievement test scores as measured bv ^ 
standardized test and for intelligence test scores as measured by a 
standardized test are generally higher than the correlations presented 
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in the other two sections of this table. In this section is found the 
highest lelationship of the entire study There is a coefficient of 
correlation of 74 between achievement in reading and intelligence 
test scores. The second and third highest correlations exclusive 
of those found by corielating averaged scores with some other 
quality IS also found m this section. 

The coefficient of dependability shows the following conditions 
to exist* The agreement for achievement test scores in language 
and literatuie is 24 per cent of the way between a best guess and 
perfect correlation, the agreement for achievement test scores in 
mathematics and intelligence test scoics is 27 per cent of the way 
between a best guess and pcifect con elation; the agreement for 
achievement test scoies in reading and intelligence is 33 per cent 
of the wav between a best guess and perfect correlation, the agree¬ 
ment for achrevetnent test scores in social science and mtelligcnce 
15 16 per cent of the way between a best guess and peifect coirela- 
tion; and the agiecmcnl for the average of achievement test scores 
in the four subjects and intelligence is 28 per cent of the way be¬ 
tween a best guess and perfect coi relation 

Conclusions 

1 These data definitely show that there is not a high degree 
of relationship between the marks that teacheis assign their pupils 
at the end of a semester and the standing of pupils on either stand¬ 
ardized tests of achievement or intelligence, 

2. Caie should be exercised to disciiminate between the term 
''maiks,” when applied to express the tcachci*s estimate of the 
pupil's achievement, and the teim "achievement,*' when applied 
to express the pupil’s achievement as determined by standaidized 
tests, These two measures differ considerably 
3 The study suggests that more attention should be given to 
devices which are used by teachcis in measuring pupils. A pre¬ 
liminary study of the true-false test points out the extent of some of 
the errors produced by this device (5). 

4. The study also suggests that educators should give con¬ 
siderable attention to the situations m which standardized test 
results may give adequate information Some are limited to a gen¬ 
eral survey of pupil achievement while others sample more definitely 
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specific interests, However, most standardized tests of achievement 
do not sample adequately the fields of the pupils specific interests 
to give an adequate picture of the whole child 


References 

1 Dickinson, C E Reading abilily and scliool nchievcmcnt. School 

Rev, 1925, 33, 616-625 

2 Heilman, J D Tlie i and g methods of intcrpieting the coefficient 

of correlation J, Ehc Psifchol,, 1937, 2$, 232-236 

3 -—“ Relative influence upon educational achievement of some 

hereditary and environmental factors Twenty'seventh Year-book, 
Nal, Soc. Stud Educ, 1928 

4 KERTE3, F Ability grouping in high school Math Teach, 1932, 

26, 5-16 

5. Moore, C C Factors of chance In the true-false examination 
J Genet Psychol., 1938, 63, 215-229 

6 - Needed’ A new plnn of grading. School Exec, 1937, 66, 

402-403 

7, Odell, C W Educational Measurement In High School New Yorli 
Century, 1930 

S, PtntiAs, E V. Variability m Results from New-Tvpe Achievement 
Tests Duiham, N C Duke Univ Press, 1937 
9, Ruch, G M The Objective or New Type Examination Chicago, 
Scott, Foresmati, L929 

10. WOOLT, Henrietta K The relative influence of some environmental 
factors and mental age or educational age (Unpublished master's 
thesis, Colorado State College of Education) 

Gii/ Ptlhltc Schools 
Gill, Colorado 



The Jountnl of Genetic Psychology, 1939, 64j 295-312 


A COMPARATIVE STUDY OF THE DIFFICULTY OF 
THE 100 ADDITION COMBINATIONS* 

State Trackets College, Johnson City, Tennessee 


Lester R, Whfeler 


An evaluation of the methods used in studying the lelative diffi¬ 
culty of learning the addition combinations depends upon the degree 
to which investigators have succeeded in isolating inhcient difficulty 
from the vaiiablc conditions of the learning piocess Eight difterent 
methods have been used in dctci mining the relative difficulty of the 
combinations ♦ 

1 Questionnaire, teachers' judgment, and other intio&pection 
methods, 

2 Comparison oi results obtained fiom normal and backward 
chiklicn, 

3 Comparison of the number of errors foi each combination,, 
the most difficult being the one where the laigest number 
of enors occui 

4 Reaction tirae, inensiiiing the time required to give the sum 
of each combination 

5 Measuring the letention after a period of non-use 

6 Degice of difficulty in learning as indicated by trials oi 
repetitions necessary for accurate and immediate iccnil 

7 Familiarity with the combinations among children at the 
time of school cntiance 

8 Composite difficulty rankings based upon combining vaiious 
investigations 

The eftect of unequal practice on leaining has been neglected 
in all Investigations except the two winch combined seveidl of tlie 
above methods Plolloway’s (14-) published in 1915, and that of 
Knight and Behiens (17), 1928, commonly known as the K-B 
study The latter outstanding contiibution furnishes adequate 
giounds foi an attack on Clapp’s moie extensive investigation and 
otheis which oveilooked the eftcct of piactice Knight and Behrens 
rccoidcd the piogicss of each child while learning the hundred 

^Received in the Editorial Office on June 3, 1938 
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addition facts, and analyzed the data on the basis of learning, reac¬ 
tion-time, number of eirors, and retention Their results disagree 
with previous studies in several iaspects and emphasize the import¬ 
ance of equalizing trials, exposures, repetitions, and piacticc. The 
long and laborious technique used bv Knight and Behrens, while 
sound, is limited to the study of a small number of cases, With 
the new type of tcfiching mateiials, ADD-Oj COJJNT‘0, and 
iWt/LT-O/ it IS possible to study the relative difficulty of the 
fundamental number combinations during the actual learning period 
with a large number of cases This article presents the results of 
the study of the relative difficulty of the hundred addition facts 
when taught by the game of z/DjD-O, and compaies the final ranking 
with previous investigations 

ADD-0 IS an arithmetic game that teaches and dulls the hundred 
addition combinations through a frec-play activity. Fiequency of 
repetition of the combinations, vividness of presentation, typographi¬ 
cal technicalities, length of leaining time, type and quality of moti¬ 
vation, degree of satisfaction, variations Muthin the class due to 
individual differences, and method of teaching are contiolled bv the 
nature of the ADD-O material, The correct combinations and 
answers are always befoie the children, minimizing the possibilities 
of establishing incorrect responses. Accuracy is checked and speed 
IS regulated in an effort to control undesiiable habits of computa¬ 
tion. The game is simple and, even though motivated bv a real 
spirit of play, attention is focused on the niimbei combinations rather 
than on the process of the game Intcicst in the game increases with 
use, the more combinations a child learns the more fun it is to play ^ 

Data foi this expciiment were gatheicd during 20 consecutive 
school days in October and November, 1936. Tests were given to 
125 children in Grade IIB in four public schools m Johnson City, 
Tennessee, and in the Training School of the East Tennessee State 
Teachers College The median IQ foi the total group was 
lOSdz 996 A mimeographed test of the combinations in both 
equation and column form was given to determine which combina¬ 
tions were familiar to the children. During the following 10 days 
ADD-0 was played 20 minutes a day, then the same test repeated. 

"Augsburp: Pulihshing Co,. Morristown, Tennessee, 1936-1937 

Tor details of game, see Goforth (U), 



LESTER R, WHEELER 


297 


At the end of 20 dnys the final test showed that 25 per cent of the 
children had mastered over 80 of the combinations* No incentive 
other than the game itself was used for motivation, and no attempt 
was made to supervise or assist the teachers in any way other than 
to administer the tests and instruct them how to plav the game 
The repetition of the combinations and various other factois of the 
learning process weie controlled during the aiithmetic peiiod by the 
objective nature of the game, but not checked as to incidental uses 
m the other scbool-ioom activities* Concepts of the adding piocess 
had been taught befoie this expeiiment was begun* 

Table 1 shows the results of Tests I, II and III in both the equa- 

TABLE 1 


Resuits of Tests I, II, and III in Both Equation and Column Forms 



No of 
cases 

Median 

£>-1 

(?-3 

0 

Test I 

Equation Form 

125 

12 95±191 

1 19 

35 47 

17 14 

Column Form 

125 

10 68d:1.5iS 

1 88 

29,81 

13 97 

Difference 

Diff PE (diff) 
Chances in 100 


2 27±2 46 

92 

73 

— 69 

5 66 

3 17 

Test II 

Equation Form 

125 

45 35±2 50 

22 25 

67 29 

22 52 

Column Form 

125 

35 83±2 11 

18 91 

56 75 

IS 92 

Difference 

Diff PE (di(f) 
Chances in 100 


9 52±3 27 
291 

97 

3 3+ 

10 54 

3 60 

Test III 

Equation Form 

111 

61 25±2 70 

37 3+ 

84 37 

23 52 

Column Foim 

111 

55 41 ±2 77 

34 75 

81 56 

23 41 

Difference 

Diff P E (diff) 
Chances in 100 


S 84±3 93 

1 23 

79 

2 59 

2 81 

11 


tion and column forms of the liundred combinations In this table 
those who approached within ten points of 100 pci cent mastery on 
the second test and maintained their high score on the third test 
weie eliminated m order to get a tiue picture of the rate of learning, 
thus reducing the number of cases m Test III to 111. The initial 
test shows that these second grade children knew on an average of 
about 10 or l2 combinations at the beginning of the experiment 
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At the end of 10 days they knew 45 when presented in tlic equation 
foim and 35 in the column foim At the end of 20 days their 
achievement leached 61 and 55 icspectiveJy, Smnlai piogress ib 
shown by tlie first and thud qiiaitiles. 

The PE and chances in 100 indicate a significaTit difference 

111 favoi of the column foim foi Test II, hut a smaller diffeicncc for 
Tests I and III The increase in the diffcicrice between the equa¬ 
tion and column forms tor Test If is pi oh ably explained by the fact 
that all the flashcards in the JDD-0 inatenal fuc punted in the 
equation form although both forms aie equally distributed on the 
child^s playing cauls While this difterence is not laige, the ticiid 
appears significant enough dining the fiist 10 days to suggest that 
the form of presenting the combinations may have some influence 
on leaining, although dining the second 10 days there is an indica¬ 
tion that more transfei has taken place. 

The late of learning is given in Tabic 2 As the expeiiment 


TABLE 2 

I^ATE OF Gain in Ifarninc Tin 100 Audition Comuinations 


Number of coiiibinntions learned 

During ten 
days 

During twenty 
days 

1 

Equation Form 

Column Form 

32+0 

25 IS 

+8 30 

44 73 

Aveiage 

2*78 

46 51 

2 Average Number of combinations 
learned pei day 

Equation Form 

1 2+ 

2 42 

Column Form 

2 52 

2 24 

Average 

2 S3 

2 38 


piogiesscd theie was a slight deciease in the latc of mastcung the 
combinations, probably due to the incieaMiig difficulty rathei than 
to the elimination of the pupils who mastcicd the combinations on 
Test II The correlation between IQ and late of Icaining is vciv 
low, /=.23± 033 Duimg the 20 days of the cxpcnmcnt the 
child len gained on an aveiage of neaily two and ii half combinations 
a day 

The combinations weie lanked fiom easiest to mosl difficult on the 
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basis of the percentage of childlen mastering each on each of tlie 
three tests Correlations between the difficulty rankings on tire three 
tests are shown in Table 3 While there is a high con elation bc- 


TABLE 3 

Intercorrelations of the Difficulty Rvnkino of the Three Tests, and 
A Comparison or a ml DimcuiTv or thf Equation and Column Forms 


1 

Equation Form 

Test I with Test 11 

r *= 84± 

021 


Test I with Test III 

73 It 

033 


Test II with Test III 

95 ± 

007 

2 

Column Form 

Test I with Test II 


Oil 


Test I with Test III 

80ih 

025 


Test II with Test III 

92± 

Oil 

3 

Equation Test I with Column lest I 

S4± 

057 


Equation Test II with Column Teat IT 

8+± 

021 


Equation Test III with Column Test III 

94± 

008 

*rank difference method 


tween the difficulty ranks of all three tests, there is also a definite 
trend indicating that as the learning of the combinations progressed 
the lelationship of the difficulty rankings became closer with a very 
high con elation between Tests II and III The gencial trend in 
comparing the equation and column foims shows practically no 
diffcience on the final test 

The late of learning and the conelations of the thice difficulty 
ranks indicate that the lesults of Test III, equation form, probably 
give us the best rank of the relative difficulty of the bundled com¬ 
binations, this final lanking is shown in Tabic 4 The easiest 
combination is 0+0, masteied by 96 per cent of the group, and the 
difficulty incieases gradually to 7+9 which was learned by only 
23 pel cent A study of the mciement of difficulty existing between 
the combinations shows the difteicnce fiom one rank to the nc\t is 
consistently small thioughout the table; no gicat amount of difficulty 
exists between lank one and two, two and three, etc. 

This difficulty lanking is compared with those of other investi- 
gatois m Tabic 5, RlacLatcliv (20) studied the degree of familiaiity 
which childicn have with 20 selected combinations at the time of 
entering scliool, As her method of study appeals to allow computa¬ 
tion by "counting,’’ one suspects that her results measure familiaiity 
with the concept of addition rathci than mastery of the combination 
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TABT^E 4 

The 100 Addition Comdinations Ranked from Easiest to Most Difficuli 



Rank 

% of cases 
mastering 
each 

Step 

difference 
m rank 


Rank 

% of cases 
m astenng 
each 

Step 

difference 
in rank 

04-0 

1 0 

96 0 


54-3 

50,5 

61 6 

0 0 

04-1 

25 

90 + 

56 

54-2 

52 0 

60 8 

0 s 

04-5 

25 

90.4 

oo 

S4-4 

53 0 

59 2 

1 6 

O+K 

40 

86 4 

40 

3 + 5 

51 0 

58 4 

0 8 

+4'4 

6 0 

8+S 

1 6 

9 + 9 

55.5 

57.6 

0 8 

94-0 

6 0 

84 8 

00 

4+2 

55 5 

57 6 

0 0 

54-0 

6 0 

8+8 

0,0 

7 + 2 

59 5 

56 8 

0 8 

14-0 

90 

84 0 

08 

4+3 

59 5 

56 8 

0 0 

14-1 

90 

84 0 

00 

2+9 

59.5 

56 8 

0 0 

24-0 

9 0 

8+.0 

00 

6+6 

59 5 

56.8 

0 0 

6-i-O 

13 0 

83 2 

0,8 

3 + 7 

S9.S 

56,8 

0,0 

14-2 

13.0 

83,2 

00 

3 + 9 

59 5 

56 8 

0 0 

04-4 

130 

83 2 

00 

2+8 

63.0 

56 0 

0 8 

3-f 3 

13 0 

83 2 

00 

9+2 

64 0 

55.2 

0 8 

34-0 

13 0 

812 

00 

7 + 3 

65,0 

54 + 

0 8 

8-1-0 

170 

82.8 

04 

3 + S 

66 0 

S3 6 

0,8 

OH-7 

170 

82 8 

00 

2+6 

67 5 

52 0 

1 6 

04-^ 

17 0 

82 8 

00 

3 + 6 

67 5 

52 0 

0 0 

14-9 

19 5 

81 6 

1.2 

6+4 

69 5 

51.2 

0 8 

14-3 

19 5 

81,6 

00 

9 + 3 

69 5 

51 2 

0 0 

^4-1 

22 0 

80,3 

08 

64-3 

71 0 

49.6 

1 6 

74-0 

22 0 

80 8 

00 

++5 

72 0 

48 8 

0 8 

4-4-0 

22 0 

80 8 

00 

54-6 

73 0 

47 2 

1.6 

o4-2 

24 5 

80 0 

08 

7+4 

74 5 

46 4 

0 8 

44-1 

24 5 

80 0 

00 

8+8 

74 5 

46 + 

00 

14-s 

26 5 

78 4 

1 6 

8+4 

76 0 

45 6 

0 8 

34-1 

26 S 

78 4 

00 

4+7 

78 0 

43 2 

2 + 

34-1 

28 0 

77 6 

08 

6 + 5 

78 0 

43 2 

0 0 

l-|-4 

29.5 

76 8 

08 

4+9 

78 0 

43 2 

0 0 

04-9 

29 5 

76.8 

00 

9+4 

80 0 

42 + 

0 8 

l + S 

31 0 

76 0 

08 

4+8 

81 0 

40 8 

1 6 

04-3 

32 0 

7S.2 

08 

54-9 

82 0 

40 0 

0 8 

14-7 

33 0 

74 4 

08 

6 + 9 

83 0 

35,1 

4 9 

24-3 

34 0 

73.6 

08 

8 + 5 

84 0 

33 6 

1 5 

54-1 

35 5 

72.8 

08 

7+6 

85 5 

32 8 

0 8 

84-1 

35 5 

72.8 

00 

9 + S 

85 5 

32 8 

0 0 

54-5 

37 5 

72.0 

0 8 

5+7 

87 0 

32 0 

0 8 

24-2 

37 5 

72 0 

0,0 

9+6 

89.0 

31 2 

0 8 

94-1 

39 0 

70 4 

16 

7+5 

89 0 

31 2 

00 

3 4-+ 

40 S 

69 6 

0,8 

4+6 

89 0 

31 2 

00 

34-2 

40 5 

69 6 

00 

7+8 

91 0 

304 

0 8 

24-5 

43 0 

68 8 

08 

8+6 

92 0 

28 8 

1 6 

l4-6 

43 0 

68.3 

OO 

9+8 

94 0 

28 0 

08 

74-1 

43 0 

68 3 

00 

6+7 

94 0 

28 0 

00 

24-7 

45 0 

65 5 

3 3 

9+7 

94 0 

28 0 

0 0 

84-3 

46.5 

64.8 

07 

6+8 

96 0 

26 4 

1 6 

74-7 

46,5 

64 8 

00 

5 + 8 

97 5 

24 8 

1.6 

84"2 

48 0 

64 0 

08 

8+7 

97 S 

24 8 

0 0 

64-2 

49 0 

62 4 

1 6 

8+9 

99 0 

24 0 

08 

24-4 

50 5 

61 6 

0,8 

7+9 

100 0 

23 2 

0 8 


Average 0 73 
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TABLE 5 

Comparisons with other Investigations 


No of 

Combinations 

MacLatcIiy with Wheeler (Test I) 

20 

r= 68-*- 0S4 

Phelps with Wheeler (Test III) 

5+ 

67± 052 

Clapp with Wheeler (Test III) 

100 

69H- 037 

X-B WJfh CJapp {K-B data) 

100 

66±.040 

K-B with Wheeler (Tes" III) 

100 

92it OH 


This might influence hei conclusion that the easiest combinations 
are those iii which "1"' is added to a laiger number, followed in 
Older of difficulty by “2,” and “4*’ Phelps (23) analyzed 
data based on the number-of-enors made by 270 eighth grade pupils 
in the 55 combinations, and Clapp (8) used the same method with 
7000 pupils in Grades III through VIII. It IS mteiestlng to note 
the very high coirelation between our lanking and that of the K£ 
investigation, but less agreement with the otheis which wcic based 
on methods that disregaided the variable factors in the learning 
pioccss 

Further comparisons may be made by studying the oveilapping of 
the various rankings to discover wheie the points of gieatcst clifter- 
ence occur in these lists The combinations in the Wheeler list 
having a greater rank difficulty of 20 or more places than is found 
in the K-B list are: 

0-1-3, 31 points difference in rank 
2-j-2, 27 5 “ 

5 + 1,24 5 " " 

7+1, 31 

The combinations in the K-B list having a gieater rank difficulty 
of 20 01 more places than is found in the Wheeler list are. 

0+8, 26 points difference in rank 

j. 4-4. q? ** “ “ ** 

4+oi 25 " “ “ 

1 + 2 , 20 » " “ 

5 + 3, 19 5 ** 

3+4, 25 5 “ “ “ 

3 + 5, 27 “ “ “ “ 

Twenty combinations in the Wheeler list have a rank difficulty 
of 20 to 67 points greatei than is found in the Clapp list, and 18 
combinations m the Clapp list are 20 to 68 points greater than m 
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the Wheelei list Out of 20 combinations in Clapp’s list having a 
greatei difficulty of 20 or moie points than in the K-B tanking, 
12 of these .ire the same as appeal in the Clapp Wheeler comparison: 
2+3, 8+0, 1+2, 1+9, 0+5, 0+6, 6+0, 0++, 0+1, 9+0, 
1+0, 0+3, Notice that with three exceptions all these are the 
zero combinations, which were probably slighted in the teaching 
program foi Clapp’s gioiip of children. 

The fieqiiency of occuircnce of the combinations in the ADD-0 
games correlated with oui difficulty rank shows that there is no 
lelationship between the number of times the combination is repeated 
and the case with which it is nustcicd, — 09±.013 This indi¬ 
cates that repetition alone is not sufficient to insure mastery of the 
hundred combinations, and agrees with other psychological experi¬ 
ments attacking the validity of the laws of learning, 

Accoidmg to Clapp theie is a negative correlation between the 
difficulty of a combination and that of its levcise, as shown in 
Table 6, The data of the K-B and this investigation agicc that 

TABLE 6 


Comparison or the Rank Order of DirFicuLTv or the 45 Combinations 
WITH THEIR Reverses 


1 Relation of +5 combinations to their reverses 
Clapp 
h-B 

Wheelei 

r=— 

(A±: 

()3dz 

,013 

.009 

009 

2 Average displacement or average difference in 
reverse combinations 

tank between direct and 

Clapp 

17 33 


K-n 

9 0+ 


Wheelei 

9 6+ 



tliere is a positive relationship between the difficulty of a combination 
and Its revcise, although the coiielations indicate only the general 
trend, neither con elation is high enough to pi edict that such a 
iclationship would hold for everv combination The avciage dis¬ 
placement, or difference m lank points between a combination and 
Its leverse, is practically the same foi both the K-B and the Wheeler 
data, but nearly twice as much in Clapp's study Again, there 
appeals a close agreement between the K-B study and our investi¬ 
gation. 

Table 1 shows that Clapp found a greater dispersion in the diffi- 
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table 7 

C0MP\RIS0NS OF Rank Order of Difficulty in K - B ^ Clapp and Wheeler 

iNVFsTlCAnONS 

Average innk order Average rank difference 
K-B Clapp Wlieeler iT-iJ & Wheeler Clapp & Wheeler 

1 Zero 

combinations 


Direct 

17 2 

38 3 

a 8 

104 

27 3 

Reverses 

Doubles 

14 8 

49 4 

uo 

10 6 

30 5 

combinations 

31 7 

11 6 

34 0 

13 0 

25 6 


culty ranking of the zero combinations than did cithei K-B or 
Wheeler Thirteen of the zero combinations in Clapp's studv fall 
between ranks 31 and 60 K-B reports 17 of the 19 zeio combina¬ 
tions of a rank difficulty of 30 or less, and our data show 18 of the 
combinations ranking undei 30 The range of difficulty for the 
zero combinations was, accoiding to Clapp, 1 to 75, accoiding to 
K-B^ 1 to 47, and accoiding to Wheeler 1 to 32 The average 
rank difference between the Wheeler and Clapp data is three times 
gieater than between Wheeler and K-B In both the K-B and 
Wheeler studies the zero combinations were given the same tcaclimg 
emphasis as the other combinations, and the data indicate that the 
method of teaching definitely influences the difficulty lanking of the 
zero combinations 

Is the relative difficulty of the combinations explained by tlie 
size of the sums^ Knight and Behrens believe it is, and in Tabic 8 
we have taken some of their data for purposes of compaiison The 
K-B Size of Sum hypothesis (Column 6) may be found by ranking 
the sum^ attei the combinations have been ariangcd according to 
the size of their sums It is interesting to note that our difficulty 
rank (Column 3) is closei to the K'B hypothesis than the K-B lank- 
ing (Column 7) 

In order to find out whether any one gioiip of combinations lias 
a tendency to throw the difficulty ranking out of line, we compared 
our ranking with the K-B hypothesis when the doubles were elim¬ 
inated (Column 4) and when both the doubles and zeio combina¬ 
tions were eliminated (Column 5) A summary of the results is 
mven in Table 9 It appears that eliminating the zero combinations 
docs not bring our ranking any closer to the size-of-sum hypothesis. 
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TABLE 9 

Average DErrERENcc Between Ditficulty Rankings and the K-B 
bizL-OF-SuM Hypothesis 

Average 

mimhcr of points 
difference 


1 K-B rank, aU combmntiona included 6,60 

2 Wheeler rank, all combinations included 4 09 

3 Wheeler rank, eliminating doubles and zeros 5 SO 

4, Wheeler rank, eliminating doubles 3 9+ 


but thcie IS a slight advantage in eliminating the doubles. It seems 
possible, therefoic, that the doubles combinations arc the ones winch 
diaw the aiiangment out of line. Notice in Table 8 that 0-|-0 and 
9+9 do not confoiin to hypothetical arrangement in the K-B diffi¬ 
culty ranking, and the lattci is out of place in the Wheeler list 

The greatest diftcrcnces between the K-B hypothesis and nui 
difficulty lanking appeal in the combinations with sums of 2 to 8 
Eliminating the zero combinations docs not help this any, but tak¬ 
ing out the doubles ieduces this diftcience from 70 to 40 points. 
Knight and Behiens suggest that the following factors may cause 
discrepancies between the difficulty ranks and hypothesis 

1 Hypothesis may be wrong, 

2, Data may be imperfect, 

3 Positions in the learning seiies may affect the arrange¬ 
ment, as the smaller combinations are usually taught first, 
the childien may have profited in later combinations by 
gcneial experience, 

4 Fiecjueiicv of lepetition in drill 

Our data show that the last two factois aie not dctcimining ele¬ 
ments We have shown that icpetitlon alone docs not affect the 
relative difficulty, Rnd the technique used in formulating the diffi¬ 
culty lanking eliminates the possibility of an3' appreciable tiansfer 
taking place fiom geneial expeiicncc A study of the latc of learn¬ 
ing indicates that the easiest combinritions aie learned first and moie 
lapidly than the more difficult ones If general experience is a 
tactoi, then the difficult combinations are actually even more difficult 
than the idative lanking indicates. 

While theie is a definite relationship between the anangement of 
the combinations accoiding to size-of^vms and the lelatwe difficulty 
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ranking, ;=85±*019, the size of the sum docs not determine the 
relative difficulty as Knight and Bchiens have suggested. The cor¬ 
relation of the frequency of occurrence of the sums m the teaching 
materials with the average of the difficulty rankings for each sum 
shows that no relationship exists, ;=,06zb.l03 (see Columns 2 and 3, 
Table 8). The K-B investigation mentions the possibility that the 
difficulties may arrange themselves in groupi> when one of the two 
addends is held constant The authors conclude ♦ 

There is some evidence for suspecting an arrangement of 
difficulty of the 100 combinations organized in such a way to 
show considerable influence of this hypothesis We are inclined 
to think, however, that the Size-of-Siim Hypothesis in and of 
Itself takes care of all explanation which Hypothesis 2 (group¬ 
ing according to constant addend) is capable plus more of the 
total explanation on its own account {17, p 59) 

In Tabic 10, the giouping of the combinations ficcordmg to the 
size of the common addends indicates that the suspicions of Knight 
and Behrens were well founded, and the size of the sum appears 
to be the result lathcr than the cause of the difficulties The con¬ 
stant addend arrangement does of nccessit}^ overlap the sizc-of-sum 
hypothesis; if the difficulties ate ranked according to one arrange¬ 
ment^ they will also tall into the auangemciit of the other^ and 
vice versa 

By comparing the averages of the groups, we find that the com¬ 
binations which contain a common addend, in general, appear to 
be of similar difficulty, and the difficulty increases with the increase 
in the size of the common addend. A study of the overlapping of 
the various groups help to substantiate this geneial trend. Table 
11 gives the number of combinations in one group which exceed the 
aveiage difficulty of the group immediately following, and the 
amount of overlapping We find heie that only four out of the 
100 combinations arc out of line accoiding to this grouping They 
aie the combinations 0+3, 6+3, 4+6, and 5+8, and the aveiage 
number of points overlapping is small, 

Does it make any difference in degree of difficulty whether the 
second addend is larger or smallei than the first^ Fiom Table 10 
wc find that when the «ccond addend is smaller tlian the first the 
average difficulty rank is 66,7, and when the second addend is larger 
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TABLE 10 

The ion Addition Comdinations Grouped According to the Size of 
THE Addends and Reverses 




Difficulty 


Difficulty 



Combination 

rank 

Reverse 

rank Size of sum 

(0) 

lH-0 

90 

0+1 

25 

1 


2+0 

90 

0+2 

24 5 

2 


3 + 0 

13 0 

0+3 

32.0 

3 


4+0 

22 0 

0+4 

U 0 

4 


5+0 

60 

0+5 

25 

S 


6+0 

13 0 

0+6 

17 0 

6 


7 + 0 

22 0 

0+7 

17 0 

7 


8+0 

170 

0+8 

40 

8 


9+0 

60 

0+9 

29 5 

9 


Average 

13 0 


16 0 

5 


Range 

fi-22 


2 5 - 29 5 


(1) 

2+1 

26 5 

1+2 

13 0 

3 


3 + 1 

28 0 

1 + 3 

19 5 

4 


4+1 

24 5 

1+4 

29.5 

5 


5 + 1 

35 S 

1 + 5 

31 0 

6 


6+1 

22 0 

1 + 6 

43 0 

7 


7+1 

43 0 

1+7 

33 0 

8 


8 + 1 

35 5 

1+8 

26 5 

9 


9+1 

39 5 

1 + 9 

19 5 

10 


Average 

31 8 


24 4 

6 5 


Range 

22- 39 5 


19 5 -43 


(2) 

3+2 

40 5 

2+3 

34 0 

5 


4+2 

55 5 

2+4 

50 5 

6 


5+2 

52 0 

2+5 

43 0 

7 


6+2 

49 0 

2+6 

67 S 

8 


7+2 

59 5 

2 + 7 

45 0 

9 


8+2 

48 0 

2+8 

63.0 

10 


9+2 

64 0 

2+9 

24 0 

11 


Average 

52 6 


46 7 

80 


Range 

,i40 5 ^ 64 


24 - 67 5 


(3) 

4+3 

59 5 

3+4 

40 5 

7 


5 + 3 

50 5 

3 + 5 

54 0 

8 


6+3 

71 0 

3 + 6 

67 5 

9 


7+3 

65 0 

3 + 7 

59 5 

10 


8 + 3 

46 5 

3 + 8 

66 0 

11 


9+3 

69 5 

3 + 9 

59 5 

12 


Average 

60 3 


57 8 

9 5 


Range 

46 5-71 


40 5 - 67 5 


(+) 

S+4 

53 0 

4+5 

72 0 

9 


6+4 

69 5 

4+6 

89 0 

10 


7+4 

74 5 

4+7 

78 0 

11 


8+4 

76 0 

4+8 

81 0 

12 


9+4 

80 0 

4+9 

78 0 

13 
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TABLE 10 '— {co tit I ft tied ) 



Combiration 

Difficulty 

rank 

Reverse 

Difficulty 

rank 

Size of sum 


Average 

Range 

70 6 

53-80 


79 6 
72-89 

no 

(5) 

6-h5 

78 0 

5+6 

73 0 

11 


7+5 

8S.0 

5+7 

87 0 

12 


8 + 5 

84 0 

5 + 8 

97 5 

13 


9+5 

855 

5+9 

82.0 

14 


Average 

84 1 


84 9 

12.5 


Range 

78 -89 


73 -97 5 


(6) 

7+6 

85 5 

6+7 

94 0 

13 


8+6 

92 0 

6+8 

96.0 

U 


9+6 

89 0 

6+9 

83 0 

15 


Average 

88 8 


91 0 

14.0 


Range 

8S.S - 92 


83-96 


(7) 

8+7 

97 5 


91.0 

15 


9+7 

94,0 

IHh 

100 0 

16 


Average 

95 8 


95 5 

IS 5 


Range 

9+-97$ 


91-100 


(8) 

9 + 8 

94 0 

8+9 

99 0 

17 



Doubles 

0+0 

10 

0 




1+1 

90 

2 




2+2 

37 5 

+ 




1+3 

no 

6 




+++ 

6.0 

8 




s+s 

37,5 

10 




6+6 

59 5 

12 




7+7 

46,5 

14 




8+8 

74 5 

16 




9+9 

55 5 

13 




Average 

3+0 

9.0 




Range 

■’1-7+5 



riiati the first the average difficulty is 66 1 This is In agreement 
with the findings of Knight and Behrens that there is probably Little 
difference whether the larger number is added to the smaller or 
the smaller to the larger and helps to substantiate the trend found 
in Table 7. 

The doubles difficulties fall into a category of their own, ranging 
m difficulty fiom Rank 1 through 74 5 The average of their 
difficulties place them as a group immediately following the I’s, vet 
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TABLE 11 

OviJJiL^ppJNG OF Difficulties Whbv Combinations Akb Grouped 
Accor-dinc to Common Addends 


Grouping 
according to 
common addend 

Niimlier of 
direct 

combinations 
exceeding av 
of next group 

Number 
of points 
exceeding 

Number of 
reverse 
combinations 
exceeding av 
of next group 

Number 
of points 
exceeding 

itQU 

0 

0 00 

1 

5 10 


0 

0 00 

0 

0 00 


0 

0 00 

0 

0 00 


1 

6 70 

0 

0 00 


0 

0 00 

1 

6 60 


0 

0.00 

1 

1 90 

ngij 

0 

0 00 

0 

0.00 

Average 


0.96 


1 94 


theie cire three combinations exceeding the average of the 2’s by 7 06 
points As only one of these doubles combinations exceeds the aV' 
erage of the J’s and ^’s, we can say that they probably belong as a 
gioup among the easier half of the combinations. 

By ranking the hundred combinations according to the size of the 
addends, we have found the approximate difficulty of each of the 
groups which we might expect from the size-of-addcnd hypothesis 
Table 12 compares the actual difficulty lanks with this hypothetical 

TABLE 12 

The Relations of Difficulty Rankings to the Size-of-Addend Hypothesis 



Approximate 


Average 


difficulty 


of rank 


rank expected by 

Average 

difficulties 


Size-of-Addend 

of rank 

eilminntJng 

Addend 

Hypothesis 

difficiiltiea 

doubles 

0 

lOD 

- IS 7 

H4 

1 

221 

28.1 

28 1 

2 

4+0 

+8 7 

49.7 

3 

580 

55 5 

59 1 

4 

70.0 

68 8 

75 1 

S 

80 0 

79.3 

8+5 

6 

88 0 

85 6 

89 9 

7 

9+0 

85 8 

95 7 

8 

98 0 

89 2 

96 5 

9 

100 0 

55 5 


Average difference between 



hypothesis 

and ranking 

8 3 

3 5 
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arrangement Again, by eliminating the doubles, there is a dose 
agreement between our difficulty rank and the hypothesis, 
r«95±:»014 The (Ufficiilty rank is somewhat closei to the size- 
of-addend than to the sizc-of-sum hypothesis, the coirelation of 
size-of-sum with difficulty, eliminating the doubles, is 87± 018, 
and retauiiiig the doubles 85±,019 The doubles difficulties 
correlate 85± 061 with both h 3 ^pothcses 

Seveial educational implications aie suggested by the icsults of 
this investigation^ The combinations may be taught successfully 
by informal methods such as those used in the game of ADD-0 
Other studies based on similai techniques have shown chat children 
learn moic and retain longer facts indirectly presented through a 
free-play activity (30, 31) Best lesults are obtained when the 
mechanics of instruction aie hidden fiom the child and when the 
various factors influencing learning arc so integrated into an activity 
that learning takes place incidentally as the means to the end rather 
than as an end m itself This piinciple of indirect teaching is the 
same as that so successfulused in tlic psychology of advcitising No 
one of the so-called “Laws of Lcaining" appears adequate to insure 
mastery Our results indicate that isolated icpetition has little influ¬ 
ence on the case with which the combinations arc learned, but 
repetition is probably very impoitant when integrated with other 
factors It seems highly piobablc that learning depends upon a func¬ 
tional pattern, or Gestalt, made up of many interesting elements 
rather than upon the dominance of any single factoi, 

As the form in which the combinations aie piesentcd appear to 
influence slightly the difficulty of learning, wc may conclude that 
the child should have the oppoitunity to Icain both the equation and 
column forms, and he should be taught the icveiscs along with the 
direct combinations The teacher should not assume that the zero 
combinations will be learned by infeience, they should be taught as 
any of the other hundred combinations If we assume that a child 
should learn the cominations accoiding to difficultj^ the size of the 
addend, in general, is a better index to difficulty than is the size of 
the sum The arrangement of the combinations in Table 10 sug¬ 
gests a convenient division foi teaching on this basis, with doubles 
falling respectivelv at the beginning of each group accoidiiig to the 
size of the addends The teacher should expect a decrease in the 
rate of learning with an increase in the difficulty of the combinations 
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find bhould piovide a longer learning period for the moie difficult 
combinations. 

The difficulty lanking in this and othei investigations leads us to 
suspect that possibly the childten aie not memoiizmg the addition 
facts aiitomaticallv so that they can give an immediate response to 
the sum of a combination As the size of the addend seems to be 
the geneial factoi in causing differences in the difficulty tanking, \vc 
wonder if the childlen aie not computing the sums by physical or 
mental counting, a ciutch which is probably developed in the child 
while building the number concepts Psychologically the child 
should be able to learn 5-|-4—9 as easily as 2+3^5, but this is 
not the case accoiding to the investigations of combination difficulties 
It might be moie economical fiist to teach the child to inemoiizc the 
combinations, and latci develop the niimbei concepts 
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SOME RELATIONSHIPS BETWEEN STAIR CLIMBING 
AND PRONE PROGRESSION* 

Yale Chmc of Child Development 


Louise Bates Ames 


A. Historical Note 

Little study has been devoted to the problem of staii-climbing in 
the human infant As a lule early investigators (3, 11, 12) merely 
mention the age at which such behavior appears Tanner^s state¬ 
ment (12, p. 347) that climbing when not repressed begins at about 
the same time as creeping, Fenton’s (3, p 309) that at one year 
delight in climbing is very likely to he manifested; and Strang’s 
(11, p. 106) that during the second year, usually at 18 months^ 
the child learns to climb, are typical Shirley, also, discusses climbing 
onto objects and up and down stairs on hands and knees (10), but 
in no detail Trettein (13, p 34) in his excellent at tide on creep¬ 
ing gives the most detailed description of climbing behavior to be 
found m the early literature. 

More recently we have the experimental study of Gesell and 
Thompson (7), a detailed investigation of the climbing behavior 
of identical twins The purpose of this experiment was to deter¬ 
mine the eftect of practice on such an activity as stair-climbing To 
this end, one twin (T), was trained in this behavior from 46 to 
52 weeks. The second twin (C), was given a brief and delayed 
training period, from 53 to 55 weeks It was concluded that train¬ 
ing and practice neither altered the total developmental complex 
nor hastened to any marked degree the manifestation of climbing 
behavior Descriptions of climbing behavior at ages from 46 to 80 
weeks, and the number of frames required for movement of each 
foot are given, but the form aspects of behavior are not fully 
discussed, 

Tlie first normative study of climbing behavior is found in Jnfanl 
Behavto?, Its Geiiesis arid Growth (8), also by Gesell and Thomp¬ 
son Climbing behavior as obseived from 40 to 56 weeks is dis- 

*Acccpted for publication by Arnold Gesell of the Editorial Board, and 
received in the Editorial Office on June 9, 1938 
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cussed find norms are given. It is stated tliat by the age of 56 
weeks, 53 per cent of the infants studied could surmount the four 
treads of the experimental staircase Reference is made to this 

source as the most detailed exposition of early climbing behavior, 

The present study ’will discuss patterned climbing behavior as seen 
from 56 weeks to three years. 

B The Present Investigation 

The purpose of the present study was, primarily, to compare the 
patterning of stair climbing behavior with the patterning of prone 
progiession, Specifically, wc wished to determine for climbing be¬ 
havior, as has already been done for prone progression (2, p 444) 

the order in which the four limbs move, when they move in relation 

to each other, the exact duration of each limb movement, and the 
exact duration of the pauses between limb movements. 

This investigation is based on a time analysis of the cinema records 
of the stair-climbing behavior of twelve subjects.^ All subjects 
were obseived from 52 to 80 weeks, and some to two and thiee years 
of age. Cinema records of then staii-climbing behavior were taken 
in the majoiity of cases at monthly intervals. 

Since limb movement in patterned climbing is rapid, and since two 
limbs as a rule move simultaneously, use of the cinema was necessary 
to determine the exact timing of movements. Naturalistic observa¬ 
tions were used only to supplement cinema recoids 

Records of the prone behavioi of each case being also available, 
the climbing behavior of each individual child was compaied with 
the prone hehavioi seen contemporaneously Typical patterns of 
prone and climbing behavioi were also compared. Since records 
wcic taken In each case over a period of months or even yeais, it was 
also possible to investigate the constancy of patterning m behavior, 
both as to form and tempo 

Cinema records wcic taken in each case, of descending as well 
as of ascending behavior, and compaiisons between ascent and descent 
were made, and differences noted. 


^Eleven of the present subjects (Twins T and Ct Girls B, C, D, nnd G-43, 
G-44, G‘48, and Boys /?-3+, J3-36 and 5-38) are discussed also m leferences 
6j 7j 8 and 5 which Rive detailed descriptions of these subjects nnd of the 
conditions under which they were studied. 
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C Thu Pattern of Stair Climbing Behavior Compared to 
That of Prone Progression 

Cineinanalysis of our recoids revealed a definite pattern \n stair- 
climbing behavior, almost identical with that commonly observed in 
the normal oeepmg Stage of pione progression 

The typical stair-chmbing pattern consists, as does the typical 
creeping pattern, of almost simultaneous forward movement of a 
contralateial pair of limbs, followed, after a short pause, by forward 
movement of the other pair of limbs* The chief difference between 
the climbing pattern and the prone pattern is that stair climbing 
often starts with a single foot movement^ whereas creeping starts 
with movement of a pan of limbs. 

In moie detail—the typical stau-climbing pattern may be de¬ 
scribed as follows, It starts with placement of the left foot on 
the first stair. The left hand is then placed on the second stair, 
and immediately afterward, tlie right foot on the first stair There 
is a short pause, then right hand moves to the third stafi and left 
foot to the second. Aftei another short pause, the left hand and 
right foot move up again. And so it goes Tempolal analysis of 
this behavior shows that left hand find right foot move almost 
simultaneously, as do right hand and left foot It is impoitant to 
note that left hand and left foot do not move simultaneously, nor 
do right hand and light foot 

Cieeping usually begins witli a forwaid hand movement Starting 
often simultaneously with such a foiwatd hand movement is forward 
movement of the knee on the opposite side of the body The hand 
usually completes its forwaid movement just befoie the knee does 
so, There is a pause, find then a second hand and knee start foi- 
waid, again hand completing forwaid movement just before tlic 
knee docs so. 

Time analyses of typical climbing and creeping patterns, with in¬ 
dications of the duiation of each limb movement, are given in Tables 
1 and 2 

Creeping in the patterned fashion described above was observed 
in eveiy one of a group of 20 cases picviously studied (2) Contia- 
lateial limbs always moved simultaneously, though sometimes move¬ 
ment began with left hand and light knee instead of, as more com¬ 
monly, witli right hand and left knee 
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TABLE 1 


Quanutative ANAnars of a Typical Stair Climhino Pattern’ 



Movement Movement is 

Duration of movement 

Limb used 

starts 

completed 

(in seconds) 

Left foot 

0.00 seconds 

0 93 seconds 93 seconds 

Pause 



.13 seconds 

Left band 

1 06 

1 62 

56 seconds 

Right foot 

L12 

231 

1 19 seconds 

Pause 



25 seconds 

Right hand 

2 56 

3 12 

56 seconds 

Left foot 

2 68 

3 62 

94 seconds 

Total time m seconds for 


whole 

pattern (four 

limbs) = 

2.56 seconds 

Pause 

between sets of 

limbs = 

25 seconds 


^his is a description of the behavior of Twin T at 56 weeks, about Iwo 
months after her iirst successful climbing up a Oight of four steps 


TABLE 2 

Quantitative Analysis of a Typicai Creeping Pattern'* 


Movement Movement is Duration of movement 


Limh used 

starts 

completed 

(in seconds) 

Right hand 

0 00 seconds 

0 45 seconds 

45 seconds 

Left knee 

0 51 

1 18 seconds 

67 seconds 

Pause 



.22 seconds 

Left hand 

1 40 

1.79 

39 seconds 

Right knee 

1,51 

2 35 

84 seconds 


Total time in seconds for 
whole pattern (four limbs) = 2 35 seconds 
Pause between pairs of limbs = 22 seconds 


*Thi8 18 a description of the behavior of Boy B at 48 weeks, shortly after 
he began to creep {2^ pp 442-444) 


Climbing in the patterned fashion described above was observed 
in every one of tEie present group of 12 cases, with but very minor 
variations. Eight children start climbing by lifting first a single 
foot, and then a contra-lateral pair of limbs as described; while 
four start with left foot and right hand, almost simultaneously. In 
two cases the pattern is reversed, movement starting with right foot 
instead of with left In one case the pattern is observed without 
the use of the right hand, the left foot moving alone; and m an¬ 
other case the left knee is used instead of the left foot It will be 
seen that these variations are minor and incidental^ and do not signi¬ 
ficantly distort the typical pattern which has been described and 
which is basic to all. 
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The ages for the first appeaiance of this patterned climbing, that 
is, tJie age at which the child first climbed smoothly and without 
marked hesitation, up a flight of four or more stairs, are as follows* 
one child climbed successfully at 48 weeks; one at 52, six at 56 

weeks, one at 60, two at 80 weeks; and one at 84. The mean age 

for this group, for first patterned climbing, is therefoie 62 weeks. 
In contrast, the mean age for first creeping is 44 weeks. Thus on the 
average these infants ciept about 18 weeks before they climbed a 
flight of stairs. 

D, Pattern of Pronf Progression as Determining 
Type of Climbing Behavior 

As might be expected, theie is a marked tendency for stair climb¬ 
ing behavior to correspond to the mode of progression cuncntly 
used on level surfaces. A child who creeps on hands and knees tends 
to climb stairs on hands and knees A child who creeps on hands, 

one knee and one foot, climbs stairs in that fashion A child who 

creeps on hands and feet, or one who walks, will climb upstairs on 
hands and feet, or if old enough, on feet only, In 11 children of 
the present group this correspondence was noted It is ti ue, however, 
that a child who first climbs stairs while he is m the creeping stage, 
may persist in climbing upstairs on hands and knees long after he 
has begun to walk. 

E Descent as Compared with Ascent 

Gesell and Thompson (8, p 72) have commented 

The patterns of descent constitute another story, one which 
we have not investigated in detail The story is so distinctive 
that it cannot be explored by viewing a cinema of stair climbing 
in reverse For, from the standpoint of behavior mechanisms, 
descent is not simply a reversal of the process of ascent 

Cinemanalysis reveals the chief differences between climbing 
upstatis and climbing down to be. differences in body orientation, in 
number of limbs used, and in order of limb movement 

1 Dtffejences m Body Orientaiton 

In the case of Girl Cj as will be noted from the listing below, 
reversal of the cinema lecord of ascent would give the correct order 
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of limb movement for descent It will he seen, however, that the 
child starts upstairs with the left knee; down, with the right hand. 
Purthermoie, in ascent the left knee only (not the left foot) is 
used, ill descent, the left foot contacts each stair before the knee 
comes to rest on that stair. Also the body orientation differs in the 
two instances, being determined in each instance by the goal in sight. 


TABLE 3 

Ascent as Compared wmi Descent 
Girl Cf 61 weeks 



Top 

Top 



Right hand 

Right foot 

Right hand 
Right foot 



(left foot) 



Left hand* 

Left hand 

>3 


Left knee 

Left knee 

Sa 


Right hand 

Right hand 



Right foot 

Right foot 



(left foot) 



Left hand 

Lefr hand 

a 


Left knee 

Left knee 



/ISCENT 

DESCENT 



^Thc spaces in the ASCENT column do not indicate pauses, but are left 
that the similaiity of limb order in the two operations may be made clear 


2. Ntnnber of Lt?tibs Used 

Infants ns a rule tend to use fewei limbs in patterned descent 
than in ascent Often one or both hands are not used in descent 

For example, Twin T ascends the stalls at three years, as at all 
ages from 52 weeks on, bv use of hands and feet, while m descent 
she uses only her feet and liglit hand The limb order in descent 
can be obtained merely by rcvcising the order seen in ascent (and 
omitting the hmb not used). Twin C uses neither hand as she 
descends the stairs at three years Moreover, she starts to climb 
down with the foot opposite to that with which she starts to climb up 

3. Anotiuf Cofnjfiori Type 

The child sits on one stair facing down, with both feet on the 
stair immediately below, and then lowers the feet in turn to the 
second stair below. For instance, Child G-44 (80 weeks) sits on 
one Stan and places her right foot, then her left, on the second stair 
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below. Many children simply face the foot of the stairs and walk 
down, two feet to a step This behavior often appears while the 
child is still creeping up the stairs, using all four limbs, as in the 
case of Girl B (80 weeks). 

Patterned descent as a rule first occurs within a few days of 
patterned ascent, at least in the present group of cases. 

F. Constancy of Patterning 

Although it IS obvious that practice and increasing age of the 
climber will to some extent alter climbing behavioi, wc wish to 
emphasize here the rather remarkable constancy both in pattern and 
speed which can as a rule be observed in the climbing behavioi of 
anv one infant from age to age 

It IS significant that the child often climbs one stair, or several 
stairs, the first time he is placed before a flight of stairs {8, p* 70, 
7, p 60) Oi, pel haps more commonly, he will first ascend a com¬ 
plete flight of stairs, with patterned rhythmic movement, only a 
week or ten days after he has first surmounted the first tread. Then, 
from the time when this patterned behavior is first exhibited, it con¬ 
tinues, in the same pattein and with but slight increase m speed, 
often for over a year, until the child eventually walks upstairs, two 
feet and finally one foot to a stair. 

The case of Giil C, a child studied daily foi over two ycais, has 
been selected as a good illustration of the early appeal ance and 
marked constancy of patterned behavioi in stair climbing, Girl C 
first climbed up one stair on the 416th day (59 weeks) j using left 
knee, left hand, right knee, light hand, in that order. On the 41Sth 
day she climbed one stair, and on the 426th day, two stairs, using 
left knee, left hand, right hand, right foot By the 421th day 
she climbed eight steps in the pattern of left knee, left hand «and 
right foot, right hand and left foot. This pattem persisted until 
the 627th day (20 months) On the 627th day she walked upstaiis, 
holding the rail with her left hand and lifting her left foot, then her 
right, to each step. 

The same quick onset and constancy of pattern is observed m the 
descent behavior of this child On the 426th day (60 weeks) she 
climbed down one stair. Facing the top, she lowered right knee, 
then left down beside it On the 43Qth day she climbed down six 
steps in the manner which was observed thereafter till the 20th 
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month, that is she half faced the top and lowered right hand, right 
foot, left hand, left knee in that order, left foot contacting each stair 
just before the knee came to rest /Ifter 20 months she walked down¬ 
stairs, two feet to a step, when held by the hand, 

TABLE + 


Tpmporal Description of Stair-Climbing Behavior of Twin T 


Limb 

moving 

52 weeks 

Duration of Movement m Seconds 

56 weeks 80 weeks 92 weeks 2 years 

3 years 

Left foot 

1 06 

93 

75 

68 

62 

.62 


( .25) 

{ 12 ) 

( 12 ) 

( . 12 ) 

( 12 ) 

(-25) 

Left hand 

.81 

56 

56 

56 

,56 

.56 


(- 18 ) 

(-50) 

(-11) 

(- 18 ) 

(-.31) 

(-18) 

Right foot 

1.31 

125 

75 

75 

.68 

68 

( . 25 ) 

( .25) 

( 12 ) 

( 18) 

( 12 ) 

(-18) 

Right hand 

75 

56 

56 

56 

50 

50 

(-18) 

(-+3) 

(- 12 ) 

(-31) 

(-18) 

(“IS) 

Left foot 

106 

,93 

75 

68 

62 

62 

Whole 

pattern 

Wait 

3 62 

2 62 

231 

2 25 

2 00 

1 81 

between 
sets of 

(.25) 

(. 12 ) 

( 12 ) 

( 13 ) 

( 12 ) 

(-25) 

limbs 

(25) 

(2S) 

(.12) 

(.25) 

(12) 

(- 18 ) 


TABLE 5 

Temporal Description of Stair-Climding Bi-havior or Twin C 
Duration of Movement in Seconds 


Limb 


moving 52 weeks 

56 weeks 

SO weeks 

92 weeks 

2 years 

3 years 

Left foot 

,93 

87 

56 

56 

.62 

Left hand 

( 25) 

( 37) 

( 18) 

( .12) 

(-.06) 

62 

62 

,50 

50 

56 

Right foot 

(-.25) 

i-M) 

(-06) 

(-31) 

(-06) 

1 00 

1 06 

56 

56 

62 

Right hand 

( .12) 

( 37) 

( 06) 

( 06) 

(-18) 

68 

62 

50 

43 

50 

Left foot 

(-25) 

(-12) 

(-12) 

(-18) 

(-18) 

.93 

87 

,56 

56 

.62 

Whole 

pattern 

Wait 

2.87 

3.12 

2 00 

1 62 

1 87 

between 
sets of 

(25) 

(.37) 

(37) 

( 12) 

(-Qfi) 

limbs 

(.12) 

(37) 

(Otf) 

(06) 

(-18) 
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FIGURE 1 

Time for Whole Pattern 
T and C Compared 


A detailed quantitative study of the climbing behavior of two 
identical twins^ T and G, also illustrates the comparatively small 
changes which take place in patterned climbing from age to age 
Summary Tables 3 and 4 and graphs (Figures I and 2) present 
their behavioi at all ages when patterned climbing was observed 
These are based on figures obtained by averaging all cinema records 
of climbing at each age. These recoids varied m length from 12 
to 88 seconds of recorded behavior at an age, and lepresented from 
two to eight ascensions of an entire flight of five steps. In ascending 
even a five-step flight of stairs, the infant of necessity exhibits the 
complete four limb pattern several times Thus the averages given 
in the tables appear to be representative- 

Figures given indicate the number of seconds* duration, on the 
average, ot moveftient foi the limb in question Figures in 
parentheses indicate time In seconds between lowering to the step of 
one liinb, and lifting of the following limb. A minus quantity 
means that a second limb lifts before a first has come to rest. A 
plus quantity means that theie is a pause between the lowering of 
one limb and the lifting of the next It is evident that in each 
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FIGURE 2 

Time roR. Individual Limb Movements* 

T and C Compmcd 

♦When two lines are drawn in one interval they may be interpreted 
as being identical 

instance one hand and the contralateral foot are moving simul¬ 
taneously, but never a hand and foot on the same side of the body. 

In general it is clear that in the case of each twin, ihete ts n vioiked 
ievipornl constancy of behavior from 52 weeks to 3 years The 
greatest decrease m time (from 1 31 seconds to 68 seconds) occurs 
in the case of Twin T*s right foot. There is considerably less 
decrease In speed foi most limb movements; for example, a decrease 
on only 31 seconds in two years for Twin C’s left foot, of only 06 
seconds m two years foi C’s left hand. In fact, in the case of 
Twin C, the decrease in time for the whole four limb pattern over a 
two year period is only one second. 

It IS interesting to note that there is an almost steady, though 
small, decrease in the time foi movement of each limb with increasing 
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age, as well as a tendency for the time foi the whole pattern to 
decrease, An exception to this tiend is the fact that the values of 
Twin C at 3 years are slightly Lirgei than those at 2 years, because 
at 3 years she used one foot to a stair instead of two feet to a staii. 
This means that she iiad to take a lougei step with each foot. 
Although Twin T also climbed with only one foot to a stair at 
3 years, she showed no increase in time of movement at this age. 
Furthermoie, at 80 weeks, Twin C moves more slowly than at 56 
weeks, apparently because she uses her right knee instead of her riglit 
foot 

Not only does the absolute time for limb movement lemain con¬ 
stant ovci a period of two years, but the relative time as well For 
example, in the case of Twin T, the left foot always moved more 
quickly than did the right, even, though the time difference was 
small I'lei right hand moved more quickly or at exactly the same 
speed as hci left hand at all ages—never more slowly. The pause 
between movement of sets of limbs is also relatively constant, and it 
will be noted that the pause wlien not exactly the same, is always 
longei between the same limbs' foi T, between right foot and right 
band; for G, between left foot and left hand. 

Comparison of the tables further reveals many striking similarities 
in the timing of the behavior of the two infants For example, the 
left foot of each chifcf ac 56 weeks takes .93 secoiicfs to conip/ete 
movement; at 3 yeais, 62 seconds. At thiec )^ears the left feet, left 
hands, and light hands of the twins move at exactly the same speed. 

It is interesting to note, in view of the fact that Twin T was 
trained in climbing from 46 to 52 weeks (7) and Twin G was not 
trained till she was 53 weeks and then only fm two weeks, tliat at 
only two of the five age levels when data foi both aie available, is 
Twin climbing appreciably speedier than that of Twin C. The 
trained twin is speedier at 56 and 80 weeks, but after that the un¬ 
trained twin catches up and climbs the moic quickly However, 
theic is at all ages an almost negligible diffeience of less than one 
second between the two children in the time required for the whole 
foui limb pattern 
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G Conclusions 

Stan climbing in the human infant is definitely patterned behavior, 
almost identical to that commonly observed in the normal aeeping 
stage of pi one pi egression. 

Typically, the left foot moves first; then left hand and right foot, 
almost simultaneously, then, after a short pause, right hand and 
left foot This basic pattern holds from child to child though some 
stait to climb with the right foot, or with one hand, instead of with 
the left foot As in prone progression, contralateral limbs move 
simultaneously 

Climbing behavior as a rule agrees with tlie type of prone pro¬ 
gression currently manifested, A child who cieeps on hands, one 
knee and one foot will climb, using these limbs, a child who walks, 
ot creeps on hands and feet, will climb using feet rather than knees, 

Pattcins of descent differ fiom those of ascent in scvcial par* 
ticluars* in body orientation, in number of limbs used, in order of 
limb movement and in body posture 

Although climbing upstairs on hands and knees giadually gives 
wav to walking upstairs, two feet and finally one to a stair, as the 
child grows older, theie is a remarkable constancy in the climbing 
behavior of any given (noimal) infant throughout the second year 
of life both as to pattern and speed of movement. Quantitative tables 
complied from cincmanalysis bear out this statement 

In the present group of cases, patterned ciecping behavior first 
appeared at a mean age of 44 weeks, patterned ascent of staiis at a 
mean age of 62 weeks, and patterned descent a few days later 
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THE INTELLIGENCE OF A NEGRO HIGH SCHOOL 
POPULATION IN A NORTHERN CITY*^ 

Chicago Boatd of Education 


AivBfrt Sidney Beckham^ 


This IS a study of the intelligence of Negro boys and girls in 
the Du Sable Pligh School in Chicago. This is a city school with 
more than thiee thousand pupils 

Suitable samplings wcie obtained fiom the fiist, second, third, 
and foin tli years of the school These pupils were given the Henmon- 
Nelson Tests of Mental Ability, High School Examination. This 
test IS suitable for giades seven to twelve It takes 30 minutes to 
administei tins test. The coefficient of leliability of this test is 
882 (1) 

The Du Sable High School is a lathei cosmopolitan one It Is 
vaiicd in lefeience to economic and social status. Tliesc pupils 
repiesent the following types of families accoiding to the Taussig 
Scale of economic-social status' 


1 

Unskilled (fanuUcs) 

20 

2 

Semi-skillcd (families) 

25 OO^o 

3 

Skilled (fanuliea) 

3<5 059{. 

4 

Semi-professional (families) 

I2.07'’/o 

5 

Professional (families) 

5 95% 


Total 99.97^ 

The mtclUgence of each year of the high school has been studied 
sepaiately Each age group within the class has also been studied 
What about the distribution of intelligence in this groups Is it 

*Reccived in the Editoiial Office on June 17, 1938 

^For this study, I owe much to Mr C C Will aid, Pimcipal of the Du 
Sable Fligh School, for many practical suggestions and imicli of the material 
that made the study possible 

The encouiagement of Dr Giace Munson, Dnecior of the Bureau of 
Child Study, and Di \Vil1iam H Johnson, Superintendent of SchooK, has 
been most beneficial I also take this oppoitunitv to express my apprecia¬ 
tion to my assistants, Mr, Fied Caiter, Mi Robeit Lawrence, and Miss 
Georgia Williams 
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homogeneous or is it a skewed distribution? The relationship ot 
this distribution and Freeman*s findings is interesting 

In an actual experimental situation in which a study is con¬ 
ducted with a. sampling of any given population, we do not 
expect to find a perfect normal distrilnition, known also as the 
Gaussian Curve The occurrence of such Would be a matter of 
chance Houe-ver, we do expect to find a reasonably good ap¬ 
proximation to the theoretical curve (1^ p 394). 

The intelligence of the high school freshmen will be presented 
in Table 1 


TABLE 1 

Shows the Intelugencf or 284 High School FRrsiiMTN at Various Age 
Lfvels According to rHE Henmon-Nplsoh Test of iNTELLiCEHcr, 
Also tub Per Cent at Each Aor Level, and Grade 
Expectancy According to Age 


Age 

group 

Per cent 

IQ Range Mean 70 

SD 

Grade expectancy 
according to age 

12 

0.69 

102—144 

123 

_ 

66 

13 

9 85 

83—143 

105 7 

15 4 

7.8 

H 

27>11 

72—125 

94 4 

11.8 

8.5 

IS 

31 33 

71—H8 

86 0 

84 







Second year 

16 

18 30 

68—no 

83 3 

17 5 

High School 






Third year 

17 

8 09 

68—110 

86 3 

96 

High School 






Senioi year 

18 

4 22 

62—96 

81 5 

98 

High School 






High School 

19 

0.38 


87.0 

. 

Grad nate 

Total 

99 97 

62r—144 

93 4 

12 8 


CA Range 

12-19 




Mean age 

14 9 




No of pupils 

284 





The intelligence of High School freshmen is of widening interest. 
This IS as it should be, because it is impoitant indeed to select the 
pioper type of pupil at the beginning if we are carefully concerned 
with the finished product of the high school 

We had more than a thousand freshmen to select fiom The 
method of selection was to take every tenth naine In the various 
divisions. (The high school population is divided into a number 
of divisions. Each division is numbered and assigned to a specific 
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teacher ) Thus we see from Table 1 that the age range of these 
284 freshmen is from 12 to 19 

It is readily seen then, that the freshman class had an age range 
of seven years. Ages 12 and 19 were represented by a very few 
pupils The mode foi these 284 fieshmen was age 15 At this age 
we have 31 33 pei cent of the class The majority of the class 
centers aiound ages 14, 15, and 16 Above age 16 we have 12 69 
per cent Below age 14 wc have 10 54 per cent The mean intelli¬ 
gence of the twelve year old membeis of tlic fieshman class was 123 
whereas the mean foi the nineteen year old freslimcn was 87.0 
The mean IQ for the 284 fieshmen of all ages was 93,4. 

The freshman class according to Henmon-Nclson Test was one 
of average mtelligence, with an JQ range from 62 to H4 The 
standard deviation for the class was 12 8 The mean age for these 
284 freshmen was 14 9, 

The mean for the IQ's at the vaiious age levels in the freshman 
population janged from 81.5 foi members of the class 18 years of 
age to 123 for year twelve 

According to noimal grade expectancy 37.65 pei cent of the 
freshmen are accelerated and 30 99 per cent are retaided in educa¬ 
tional progress The pei cent placed noimal according to grade 
expectancy was 31 33 

If a pupil makes normal grade progrc&s lie enters the high school 
around his fifteenth year He should graduate at eighteen 

Table 1 leveals that the freshman class is average both in respect 
to age and intelligence The younger members of the class were on 
the average not only accelerated according to grade, but more in¬ 
telligent as well. The older members of the class were, on the 
average, retarded according to grade expectancy, and also less intel¬ 
ligent The class as a whole was average. 

Table 2 shows the intelligence of second year high school pupils 
These boys and giils present a wide range in chronological ages, 
They were selected in the same manner as the fieshmen Each tenth 
name was chosen fiom the several second year divisions. There were 
264 pupils examined in the second year. The age range for the 
second year pupils was from 13 to 20 The youngest pupil had just 
passed her thirteenth bnthday and the oldest was 20 yeais and 4 
months. There was an age range of seven years among these 264 
pupils. Most of these pupils clustered around the years fifteen, six- 
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TABLE 2 

Spjows the iNTcritGENcc 01 Zd4 Second Yfar High School Pupils at 
Various Age Levels According to IIcnmon-Nhson Test or Intft- 
TicENCE, Also the Per Cent at Each Age LiviLj and 
Gradf Expectancy According to Agp 


Age 

group 

Per cent 

IQ Range 

Mean IQ 

SD 

Grade expectancy 
according to age 

13 

0 49 


100 

— 

78 

H 

4 90 

82—125 

100 5 

— 

8 5 

15 

24.50 

72—114 

90 

10.0 

97 

Second year 

16 

26 42 

77—117 

91 

8 16 

High School 
Third year 

17 

25 00 

67—111 

90 4 

8 12 

High School 
Senior year 

18 

11.76 

71—122 

85 8 

96 

High School 
High School 

19 6,37 

20 0.49 

Total 99 93 

CA Range 

Mean age 

No. of pupils 

68—117 

<7—125 

IJ-20 

15 6 

264 

90 5 

74 

91 5 

8,97 

graduate 

High School 
graduate 


teen, and seventeen Aiound these three years \vc find 75 92 pci cent. 

Below age 15 we find 5.39 per cent of tlie class c^^amI^ed. About 
age 17 we find 18 62 pei cent of the class 
The question may be asked—Is the higher mtcUigence found 
among the youngei or oldci mcmbeis of the class ^ Let us see Pupils 
below 15 years would be considered young for second year in high 
school. The mean IQ foi pupils of age 13 and 14 was 100 
Age 18, 19, and 20 would be consideied old foi second year in 
high school. The combined mean IQ for age 18, 19, and 20 was 
83.4, The combined mean IQ for age 15, 16, and 17 was 90 4 
These figures reveal that the younger pupils were on the whole, 
aveiage m intelligence, while the older ones weie dull 

The mean IQ for the 264 pupils examined was 91 5, with a 
standard deviation of 8 97. 

The dullest pupil examined in the second vcai class liad an /0 
of 67, whereas the brightest pupil had an IQ of 125 
These piipds representing a class would be consideied avciagc in 
intelligence accoiding to the Henmon-NcKon Test of Intelligence. 
The mean age of the class was 15 yems and 6 months 
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If, according to Table 2, a t6-year old pupil should be m the 
second year in high school, and tlicie aie 43 6 pei cent of these 
pupils who aie oldei than 16, it is deaily levealcd that this per 
cent of these pupils is letaidcd accoidmg to grade expectancy* 

About 30 per cent of these pupils were accelerated accoidmg to 
grade expectancy, and about 26 pei cent weie piopeily placed in 
school according to age. 

The sophomore, like tlie fieshman class was one of noimal oi 
aveiage intelligence 

Fiom the high school jxinlois we selected 187 pupih This is a 
fail sampling from a population of 356, Selections wcie made in 
the same way as was done in the case of the fieshmcn and second 
year classes. 

No pupil m the class was youngei than 14 ycais The oldest 
peison in the class was 22 years of age The age range for these 
187 juniois was eight ycais, that is fiom 14 to 22 

The mean chionological age was 16 9 Age 14 and 15 would be 
consideied young foi high school juniors Likewise 19 and above 
would be considcicd old for the junioi class 

The mean IQ for ages 14 and IS combined was 103 7 At these 
combined age levels we have 12 29 per cent of the 187 juniors ^vho 
icpiesent the class, The mean IQ foi age 19 and those above 19 
combined, was 89 The mean IQ foi the uhole class of 187 was 
92 25 

In other woids, the juniors weie a class of pupils lepiesenting 
average intelligence accoidmg to Hen mon-Nelson Tests of Intelli¬ 
gence The IQ laiige uas fiom 69 to 125. The stand aid deviation 
was 8 27 

The mode for the juniois was age 17 At this age level we find 

31 55 pel cent, with an IQ lange fiom 73 to 112 

Table 3 leveals that 36 35 pei cent of the jumois weic acccleiate^l 
m giade accomplishment accoidmg to then chronological age About 

32 per cent v-^eie piopeily placed according to theii chionologLcal 
age About 32 pei cent of the class was ichiidcd accoidmg to age 
The ovei age juniors weic on the average less intelligent than the 
voungei membeis of the class On the average the class possessed 
noimal intelligence 

Table 4 reve.als the intelligence of high scliool scniois The sclec- 
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TABLE 3 

Presents the Intelligence or 1S7 Third Year High School Pupiis at 
Various Age Levels, According to IIenmon-Nelson Test or In¬ 
telligence, WITH Per Cent at Each Age Level, and 
Grade Expectancy According to Age 


Age 

gioup Per cent 

IQ Range 

Mean IQ 

SD 

Grade expectancy 
according to age 

14 

213 

96—125 

114 

— 

8 5 

15 

10,16 

81—n 2 

93,4 

8.36 

97 

U 

24.06 

72--115 

93 6 

S 12 

Second year 
High School 

17 

3I.S5 

73—112 

84 4 

8,8 

Third year 
High School 

U 

22 45 

73—107 

85 6 

7,8 

Senior year 
High School 

19 

6.41 

69—123 

90 0 

- 

High School 
graduate 

20 

2 67 

70—100 

85 0 

- 

High School 
graduate 

Over 20 0 53 
ToUl $9 96 

CA range 

Mean age 

No of pupils 

59—125 

14-22 

16 9 

187 

92.0 

92 ZS 

8 27 

High School 
graduate 


TABLE 4 

Presenting the Intelligence of 177 High School Seniors, at Various 
Age Levels, According to Henmon-Nelson Test or Inieliicence, 

Per Cent at Each Ace Level and Grade Expectancy 
According to Age 


Age 

group 

Per Cent 

IQ Range 

Mean IQ 

SD 

Grade expectancy 
according to age 

IS 

2 41 

99—105 

97 00 

— 

95 

Second year 

16 

18,33 

r- 

w 

i 

DO 

100,8 

13S 

High School 
Third year 

17 

3166 

1 

to 

97 2 

12 28 

High School 
Senior year 

18 

26 66 

71—118 

93 6 

13 1 

High School 
High School 

19 

15 83 

71—116 

85 0 

10 8 

graduate 

High School 

20 

2 49 

9J—112 

108 0 

— 

graduate 
nigh School 

Over 20 2 49 

Total 99,87 

CA range 

Mean age 

No of pupiJs 

77—83 

71—127 

15-^22 

175 

177 

79 0 
94,4 

11,42 

graduate 
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tion hcie was somewhat cliffeient Seniors represent a selective 
process m the high school population 

ICverv fifth name from the senior divisions was chosen. T'hcre 
were 177 peisons selected to lepresent the semoi class 

The youngest senioi was 15 years of age and the oldest was 22 
years and 3 naonths. The age lange for the seniors was seven yeais. 
The mean chionological age was 17,5 

hor the senior class age 15 and 16 are considered young, At 
these ages combined, we find 20,74 per cent of the 177 pupils studied. 
The combined mean IQ for these two ages was 98 5 In other 
words, the yoimgei students, those who were 15 and 16 years of 
age, aie considered as of avciage mtclligence as a group 

The older students, tho^fe who are 20 and over, have a mean 
combined IQ of 89 5 

The mean IQ for the seniors, representing all ages fiom 15 to 22 
was 944, with a standard deviation of 1142 The IQ range for 
the whole group was fiom 71 to 127 
The mode foi the seniors was age 17 Here wc find 31 66 per 
cent of the group The IQ range at this age level was from 73 to 
124 

The seniors lepiesent a group of students with avciagc intelli¬ 
gence Each age group among the scniois was average except age 
19 and those over 20 5^eais of age 
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In the senior class we have 52 per cent who aic accelerated in 
giadc placement accotding to age About 27 pei cent of these boys 
and gills were pioperly placed in giade accoiding to age The tabic 
jeveais that about 21 per cent of the seniois were letaidcd according 
to their chronological age 

Figure 1 reveals the cuivcd distiibution ot 912 high school pupils, 
repiescnting each of the four veais, fieshman, sophomoie, junior 
and senior The mean IQ for the school was 92, The Standard 
Deviation was 11*9 

Figure 2 gives a diagiam ot the chronological age foi each of the 
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FIGURE 2 


foui classes, fieshman, sophomoie, junioj, and senioi The mean 
age for the school was about 16 yeais 
Table 5 gives the distribution of IQs foi a sampling of the 
freshman, second year, thiid yeai, and senioi classes. 



TABLE 5 

Distriedtion of IQs on the Henmon-Nelson Test of Intelligence of a Negro High School Population, 
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According to Tcrman Ckssificatioii of /Qs we have 1.53 per cent 
with defective intelligence, We have 1019 pci cent who were classi¬ 
fied as border line. About 37 pci cent classified as dull. Those who 
classified as having average tiUelligencc, that is to say, with IQs 
between 90 and 109, were 4419 per cent, For pupils representing 
superior intelligence thcie wcie 5 39 per cent, Fourteen pupils or 
about two per cent had IQs above 120 One pupil had an IQ of 144. 

As to the ages of these pupils the tabic reveals that the average 
age for the Ircslunen was 14 years and 9 months, for the second 
year pupils 15 years and 6 months; for the juniors the average age 
was 16 years and 9 months, and for the seniors the average age 
was 17 years and 5 months 

It must be stated here that these tests were made nearer the 
beginning than the end of the school year The ages here leported 
would be ncaicr the beginning than the end of any specific ycai class. 
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SOCIAL RELATIONS AND PERSONALITY PATTERN 
ING IN PRESCHOOL CHILDREN^ ^ 

Neil) York State Bureau of Child Develupjnent and Patent Education 


Eugene L. Horowitz and Randolph B. Smith 


A. 

Objective studies of personality patterns m young childien have 
been handicapped, in geneia!, by the inability to bccuie data fioin 
a sufficiently laige sample to warrant statistical treatment The 
oppoitunitics foi reseaich offered by the federally assisted public 
nuisciy schools ptovided the present wiiteis’ data—collected undei 
similar conditions, in a numbci of schools, fiom a population homo¬ 
geneous with icspcct to gcncial socio-ccunomic status* In tlnrteen 
schools m eight diffeient communities m New York State (outside 
of New Yoik City) coopciation of teachers uuis secured and com¬ 
parable data collected These schools were under local supervision 
but repiesented a idatively unified philosophy of education for young 
children and had approximately the same school equipment, though 
the physical lay-outs differed Ethnic backgiounds of the childien 
differed too 

Starting in Apiil and May, 1936, lecords weie taken of chdJicn^s 
behavior on consecutive school days* Children were observed for 
half minute periods during fiee play, indoors and out of doors, and 
the material collected hi 20 such recoids foi each child was oiganized 
as the basic data foi this icpoit Absences intcifered with a perfect 
record of behavioi on successive days as did week-ends and holidays. 

^Recommended for pubhcation by Rutb Andivia, and leceivcd in the 
Editorial Office on June 23, 1938 

^his IS an abbieviated report of a study undertaken as part of the 
Nuiaery School and Parent Education Program umlci the •supervision of 
the Child Development and Parent Education Buieau of the New York 
State Department of Education, Di, Riitli Andius, Chief, funded bv the 
TER/l and the Federal Walks Progtess Administration of New York State 
The data heie presented were collected as pait of n project conceived by 
Randolph B Smith (now Executive Secretary, Coopeiative School for Stu¬ 
dent Tcacheia, New Yoik City) who siipeivised the gathering of the 
material The analysis was undertaken under the direction of Eugene 
L, Horowitz {State Siipeivisor in the program) who is chiefly responsible 
for Its pieparation in the piesent toim A more complete report is on 
file at the Child Development and Parent Education Bureau at Albany 
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The selection of schools foi paiticipiitioii m this investigation was 
restricted to schools which had been in opciation for some time, le., 
schools in which teachers weic sufficiently familiar with the noimal 
work of a nursciy school to be able to afford time for the record* 
taking TJie particulai schools weic chosen on the lecommcndation 
of the state and regional supervisois, undertaking to select schools 
in irWch the tc^gchcjs were likely to be most interested and con¬ 
scientious in participating in the study 

One week’s training of the teachers who were to participate in the 
study was undertaken, the research proper beginning the following 
week This training was carried on by the lescaich director, in the 
individual schools* This training period involved a Monday after¬ 
noon staff meeting with the entiie nursciy school staff to explain 
the pin pose and pioccdurcs of the study and to provide general 
orientation, Tuesday thiough Fiiday the icscaicli directoi worked 
with the individual teachers taking simultaneous lecords with them 
so that misinterpretations oi other difficulties in pioceduie could be 
cleared up on the spot. Records were taken independently and then 
checked with full discussion of any difteienccs in interpretation or 
divergence in classification, In general, for the duiation of the 
study, all the records in each school were taken by only one person, 
though occasionally it was necessaiy to substitute another observer. 
In schools m which the gioup of children was divided on an age basis 
foi the routine of the day with different activities foi the different 
groups, the teacher most familiar with each group took the records 
and they were combined for the school 
A standard form for time-sample lecords was set up to peimit one 
30-second observation of each child each day. All observations were 
to be taken during free-play periods when the child was less subject 
to adult controls. The names of the childien were listed alpha¬ 
betically on the record blank and the teacher making the observation 
Was instructed to proceed directly to the obseivation of each child 
m turn as soon as the preceding observation and recording was 
completed, regaidless of the activity of the child, just so long as lie 
was not obviously subject to adult inteiference. This was to piovide 
for a strictly chance sequence of observations without possibility of 
selecting particular types of behavior. The alphabetical ordei of 
the observations was rotated by one name at a time each day—the 
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entire list ^'moving up onc’^ each day Tins was in ordci to avoid 
constant eriois such as would be intioduccd by regulaily observing 
the first pait of the alphabet eaily ui the nursery school day and last 
part legulaily latex m the day Tune was taken not with stop-watches 
but with watches with minute hands, the time oi beginning the obser¬ 
vation being recorded on the blanlc to the nearest minute. (The pur¬ 
pose of this time record was to provide for possible analysis of the 
data in terms of records taken at different times in the nursery school 
day.) Duiiiig the 30-second period the obseivei concentrated entiiely 
on obseiving, doing no lecoiding until after the obscivation pcuod 
was completed The behavior was then immediately analyzed and 
iccoidcd m the appropiiate categpucs of the blank bcfoic going on 
to the obseivation of the next child on tlic list 
Entiles in the diffcient catcgoiies wcie made with numbers lather 
than with simple tallies in order to make possible subsequent analysis 
of possible patterns in the sequence of behavior. The fiist type of 
behavior which occuned in a given obscivation inteival was recorded 
in the appropiiate cell by entering a number one If other types of 
behavior occuned m the same observation interval foi a given child 
these weie recoided by the numbers 2, 3, 4, etc, according to the 
actual sequence of different types of behavioi 

The definitions of the categoues of the time-sample observation 
blank were set up fairly explicitly, though m the training of the 
teacheis special emphasis was placed upon agreement in under¬ 
standing of concepts rathei than the foimalized definitions 

Under the general heading ^Type of Play” three diffeicnt kinds 
of solitaiy activity weie distinguished These thiee categories of 
solitaiy play were considered to leprescnt three diffcicnt levels of 
appioach toward group activity Parallel activity and gioup activity 
completed the general sequence Unfriendly, combatant behavior was 
studied with attention to the question whether tlie child being 
observed occupied the lole of recipient of aggression Fiiendly rela¬ 
tions were similaily studied, did the child initiate or join the activity^ 
The data thus collected peimit numerous analyses. Foi the present 
report we have limited oiuselvcs to the study of the in ten elation of 
the obseived foims of behavioi The diffeienccs in frequency of 
manifestation of the vaiious fotms of behavior consideicd m the 
different schools indicated that the sampling could not accurately be 
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Coefficients of R\nk Difference Correlations Among the Categories of Behavior in Four Schools, 

H, I, K 

Key 

Schools No. of cases 
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Inmuoorrelations Amokg the Cattgomes of Behatioh IK 5 Schools, C, G, L, E, M 

Key 

Schools No of cases 
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considered sufficiently homogeneous to combine groups All analyses 
were conducted for each school sepaiately. 

In four scliools, Bj I and K, coefficients of rank dlftcrcnce cor¬ 
relations were computed paiiing each of the categoiies of behavioi 
With each other lu this way a pielimmaty survey could be made 
of the consistency of found i el t\t ion ships In general the distributions 
of scores (and lanks) were gieatly distoitcd for the various sub¬ 
divisions of the behavior consideicd “violence/* both aggressor-type 
and reclpient-tvpe, due to the infiequency of the observation of such 
behavior The iciteicorrelations that do appear as a icsult of painug 
these sub-categories with each other are, in general, positive Thus, 
the p«uilng of Ph5^sical Violence as an “Aggressor*^ with Physical 
Violence as a “Passive Recipient** m the four schools were .51, 26, 
,66 and .42, all positive (see Tabic 1, catcgoucs 6 and 8). On 
the basis of such considerations, the furthei analysis wns undertaken 
combining all the categories of the Violence i61l, both as aggressor 
and as lecipient into a single score called “combatant** behavior. 
In five othci schools C, E, G, L and M, the analysis of patterns was 
continued Here nine categoiies weie consideicd (Violence Behavior 
being considered as one) and pioduct-momcnt con elation coefficients 
were computed, again painng each category with cvciy othci cate¬ 
gory of behavior (Table 2) 

If we study these 36 paiiings horn the point of view of consistency 
among the mne schools (rathei than the customary criterion for 
statistical reliability) we find only seven sets of correlations where 
the coefficients all have the same sign These pairings aie 

Sedentary and Attentive Intel est in Others 

(corre^ntea poaitivcly). 

Scdentaiy and Offers Invitation (correlates negatively) 

Sedentary and Constiiictivc Social Use of Material 

(coi relates negatively) 
Attentive Interest jn Others and Constructive Social Use of 
Maten.'il (correlates negatively). 

Combatant and Offers Invitation fcorrelates positively) 

Combatant and ConstiuctiYe Social Use of Material 

(correlates positively) 

Offers Invitation and Accepts Invitation 

(dorrclaUs positively) 

The cnteiion of consistency of the sign of coefficients is used 
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lather than rclifibdity of the inclmdual corielations because of the 
ciistomaiy organization of preschool groups into numeiically small 
units. When dealing with small gioups, coirclations arc gieatly 
influenced by one or two cases Foi tlie sake of an intcrpictative 
discussion of peisonality, the actual size of a con elation is of im¬ 
portance and Its reliability deseivcs dcmonstiatlon. For the present 
we do not feel that the conditions under which the data weic col¬ 
lected were such as to warrant combining all the schools and deriving 
a single coefficient. Rather than test each coefficient and combine 
probabilities, the aibitraiy cutciion of agreement In sign was selected. 
Tins criterion may prove moie interesting to nurseiy school educa¬ 
tion wliere the small units are maintained and within the framework 
of which educational theoiics and piactices are developed. Inter¬ 
pretation of analyses of a matrix of interconelations by any of the 
various mathematical devices being still uncertain and not universally 
accepted, the simpler analysis liere undeitaken seems justified, 
These seven pairings which seem to be consistently intercoirelated 
provide the basis for fiist considerations of behavior oiganization in 
preschool children* Further study of the paiis chosen from the 
five schools of Table 2 appeared justified by inspection of the same 
pairings in the four schools of Table 1 Because of the hcteiogencity 
of the samples studied with respect to chronological age and the 


TABLE 3 

Partial Correlation Cocfficicnts between Seiected Categories or 
Behavior (Chronoiogical Age Partialed Out) 



C 

2i 

G 

L 

M 

Sedcntaiy nnd 
interest in others 

12 

02 

67 

14 

49 

Sedentary and 
offers invitation 

— 20 

—.2+ 

— 52 

— 08 

— 36 

Sedentary and 
constructive use 
of material 

— 33 

— 50 

— 22 

— 32 

— 38 

Interest in otlieis 
and Constructive use 
of matennl 

— 44 

— 05 

— 20 

— 50 

09 

Combatant and 
offers invitation 

70 

29 

,62 

48 

.04 

Combatant and 
constructive social 
use of materials 

,02 

23 

,43 

25 

.00 

Offers invitation and 
accepts invitation 

.20 

44 

.65 

— 02 

26 
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tremendous influence of such variation, tiiese relationships cannot be 
accepted without further analysis. Partial correlations were re¬ 
sorted to for this purpose and Table 3 presents the intercorrelation 
of the seven pairings, for each of the five schools, with chronological 
age partialed out. 

Again resorting to the criterion of consistency of sign of the inter- 
correlations we find that of the seven pairings, two pairs may be 
dropped from further consideration. These two pairs have a con¬ 
sistent ifttercoirelation througlt four of the schools, but in a fifth the 
relationship seems to be reversed when chronological age is partialed 
out. If two categories of behavior are not so related that when 
studied in school after school the correlations are in the same direc-r 
tion (either positive or negative), it does not seem as if students of 
child behavior can place much emphasis on the categories. This does 
not imply that the category is unimportant nor that it is not worthy 
of study. It does mean, however, that for the present it does not 
appear in a constellation of behavior with sufficient consistency for us 
to gain insight into the role the particular behavior plays in the 
organization of the child’s personality. Lacking such insight and 
having no information concerning its role in the genetic development 
of the child, detailed consideration at present seems unjustified* 

Prom Table 3 we find that there are five pairings of hehaviox 
categories which have consistent relationship through the schools 
analyzed and which maintain their relationship even when the factor 
of chronological age is taken into account by partial correlations; 

1. Sedentary behavior ia poBitivcly correlated with Attentive 
Interest in Others. 

2. Sedentary behavior is negatively correlated Virith Offers 
Invitation. 

3. Sedentary behavior Is negatively correlated with Con¬ 
structive Social Use of Material, 

4. Combatant behavior is positively correlated with Offers 
Invitation. 

5. Combatant behavior is positively correlated with Con¬ 
structive Social Use of Material. 

The attitude toward tlie results must still be somewhat tentative 
from the point of view of interpretation in the light of personality 
theory. There are two sets of data which indicate that the adult 
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social standards a,iid logical arrangements cannot be applied to the 
oiganizatioii of child beliavioi First, thcie is the general positive 
corrclfitJOJi between various aspects of combatant behavioi^ being 
an aggressor is positively related to being the recipient of aggression 
In view of the nianiiei in which the data were collected, if a child 
weie rn a fight at one moment he might be displayn^g aggieisoi 
behavior and a half minute later, recipient behavior But the 
apparent inconsistency af positive couelation between violent physical 
aggression and being the passive recipient of aggression seems to need 
further study 

The second point of interest is the positive relationship between 
behavior in the ^Violence role" (,Combatant behavior), and such 
social activity as ‘*Ofteis Invitation’* and "Constructive Social Use 
of Materia! ’* From the adult point of view and ethical norms, 
these behaviors rcpiescnt different categories and to find them 
positively correlated seems an inconsistency in behavior, Fiiithcr 
study is definitely indicated to fix satisfactorily the picture of genetic 
development fiom the childhood pattern to the adult noim, mean¬ 
while, child behavior, may best be conceived in the light of the organ¬ 
ization of the child personality, Data such as are hcie leported may be 
interpreted as supporting icports of positive correlation between such 
behavioi as sympathetic forms and aggressive forms (L. B. Murphy), 
in pointing to oiganization of child behavior in tcims of “gencial 
activity*’ and absence of such activity, Being sympathetic is pait 
of the pattern of "much behaving" as is being aggicssive In the 
present study, "Sedcntaiy" bchavioi and "Interest in Others" arc 
positively correlated and are pait of the pattern of little activity, 
"Offers Invitation," "Constructive Social Use of Material" and 
"Combatant behavior" aic all positively correlated as part of the 
pattern of much activity Furthei, these two patterns of behavior 
aie negatively correlated. 


B 

The analysis of the behavior presented above suggests that behavior 
of childicn may be conceived of as organized m two spheres (tf) an 
active, outgoing mode which includes all foims of behavior icquiiing 
the children to make advances, and (b) an inactive mode, a refrain- 
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ing fiom inodes of bchavioi making advances, and an occupation with 
activities 01 forms of bchavioi requiring the making of few if any 
such advances. These may be tiuly disci etc categories or merely 
ends of a continuum We found that five categoiies of the behavior 
studied weie inteicoiielated with sufficient consistency to peimit 
further consideration of them as stable elements of a pattern Two 
of these forms represented the inactive mode, tliiec the active Now 
we may turn to a considciation of the cftect of nursery scliools on 
this behavioi Couelations were computed for cacti of the 13 schools, 
between each of the five categories of behavior and the lengtli of 
time elapsed fiom the original enrollment of the child in the luiiseiy 
schools and the date of the tenth observation made duiiiig the 
coui'^c of the study These coefficients are presented in Tabic 4 

TABLE + 

Correlation betwiiek Selfctiid CArPcoRics nr Behavior ano tcNcrn or 
Time in Nursery School 



Sedentary 

Interest 
in others 

Combatant 

Offers 

invitation 

ConstTUctiYC 
use of 
material 

A 

— 35 

— 51 

46 

30 

21 

B 

— 46 

— 27 

— 03 

— 05 

21 

C 

—.28 

— 19 

51 

74 

42 

D 

00 

18 

— 28 

52 

SI 

E 

— 26 

— 28 

10 

29 

.43 

F 

— 09 

— 2+ 

27 

— 40 

— 15 

G 

— 27 

— 32 

20 

.47 

U 

H 

— 29 

— 54 

—.08 

22 

44 

I 

—.37 

— 38 

26 

.21 

29 

J 

— 56 

— 26 

.43 

34 

70 

K 

—.22 

— 47 

06 

46 

.29 

L 

— 10 

— S2 

— 23 

30 

— 08 

M 

03 

22 

— 22 

— 48 

19 


In general, Table 4 indicates that nuiseiy schools seem to be decreas¬ 
ing the tendency of childien to manifest behavioi of the inactive mode 
and increasing the display of active foims. Thus, sedcntaiy behavioi is 
negatively coirelated with length of time m the nuisei^ school in 
11 of t)ie 13 schools, as is Interest in Others (the two representatives 
of the ^'inactive” mode). The Combatant category is positively 
correlated with nurseiy expeiience in 8 schools, Offers Invitation is 
positively correlated in 10, and Const: uctive Social Use of Matenals 
m It. Undertaking a raoie careful analysis of the effect of nut scry 
school training bv use of the partial coirelatioi\ technique, to take 
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account of the variation due to differences in chronological age of 
the childien, similar lesults arc found (sec Table 5). 

TABLE 5 


COBRtLJiTlON DmvU'N SCl ICTPD CvaPCORHS OF BEHAVIOR AND LfNGTH 
01 Time in Nursery School (Chronololicai Agf Partialfd Out) 



Sedenlniy 

Interest 
in otheis 

Combatant 

Offers 

invitation 

Constructive 
use of 
matciial 

7 

— 38 

— 51 

.46 

.31 

21 

R 

— 19 

— 15 

— 04 

— 14 

12 

C 

— 32 

— 23 

50 

72 

34 

D 

09 

23 

— 27 

.46 

.52 

E 

— 30 

—.25 

17 

— 15 

18 

1 

—.10 

— 19 

21 

— 49 

— 03 

G 

— 2+ 

— 24 

20 

39 

03 

n 

— 0+ 

— 27 

15 

— 06 

40 

/ 

07 

— 21 

10 

06 

12 

3 

— 31 

— 85 

35 

36 

80 

K 

— 16 

— 46 

07 

05 

25 

L 

18 

— 22 

—.03 

08 

— 65 


,11 

28 

— 22 

— 05 

,14 


This analysis confirms the suggestion in Table 4, for heic we find 
"Sedeiitaiy” bch«wioi correlated negatively with length of time in 
the nursery school (partinlling out chronological age) in 9 of the 
13 schools, and “Interest in Others” negatively mil schools “Com¬ 
batant” behavior correlates positively with nursery school training 
w nine scliools; “Offers Invitation,” positively in eight schools; and 
“Constructive Social Use of Mateiials,” positively in eleven schools. 
The effect of nuiseiy school training, in gencial, seems to be to 
diminish display of “inactive” foims of behavioi and to increase 
“active” manifestations 

It Is far from clear, at present, the precise interpretation which 
IS to be placed upon the two categoiies here described. Do they 
represent a basic dichotomy compcirable to the types described by 
Jung? Do they represent merely two phases of a unitary aspect of 
personality? Do they (or does this) represent a basic pattern which 
pervades the whole personality of the child, or do these findings 
represent merely superficial and transitory aspects of children’s 
behavior during a small poition of the day and under the special 
conditions of group stimulation? What is the “value” of increas¬ 
ing manifestations of one foim and decreasing the other? 
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Much vcibiagc cati be supplied at the piesent time but the ciueS' 
tions heie laised and then numerous iamifications (including all 
problems of social development conceived perhaps as individuation 
of these geneial patterns into the complevly structured whole) arc 
piimarily pioblems to be answcicd by empirical study, and nntd such 
study can be unclei taken it seems that furtliei discussion might well 
be delayed 


C 

The present study may best be summarized, perhaps, not by an 
itemization of findings but, lathei, by an emphasis on a few of the 
major implications for geneial undeistanding of child bcliavioi. 

Specific acts or foims of overt behavioi on the p«nit of young 
chddien aie not to be inteipicted as representing m the child a facet 
conesponding to the mteipretation one might place upon sucli be¬ 
havior if manifested by an adult in ou: general ciiltiiie under 
^‘noimal^* social conditions4 

Empineal evidence suggests the organization of young children’s 
behavior is in terms of general activity-inactivity lathex than patterns 
in accoi dance with social-ethical noims No data are available for 
present consideration of the questions of typology nor the all- 
peivasiveness of such obseivations to other aspects of children's 
personality. 

The cftcct of nuisei}^ school training seems to be to increase active 
forms of behaving and decrease inactive forms* Until problems 
related to further consideration of the interpretation of these patterns 
are denied up, an evaluation of this training in the light of per¬ 
sonality as a whole seems premature (eg., are there inherited bases 
foi a true dichotomy? If there are, what is the ultimate cftect in 
terms of the integiity of the personality of making an inactive child 
active? What is the ultimate eftect in terms of social adjustment 
and usefulness?) 


D Supplementary Note 

It may be worth noting at this point that the emphasis placed on 
the results of Tables 1 and 2 is not without some reservation. The 
disciepancies between Tables 4 and 5 suggest that had partial correla¬ 
tion coefficients been resorted to, tlie specific pairings selected as 
appearing correlated consistently might easily have differed. Chance 
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factors influencing the age of the entry of children might well have 
caused a change m the sign of the obtained coefficients. 

This difficulty, it is presumed, would not seiiously alter the 
findings as piesented due to the emphasis placed upon consistency 
througli nine schools Recognizing the limitations of relying on 
but nine schools, the same analysis (not the ptoposed one) was 
extended to thice more schools, /t, Dj and J* 

This further anal) sis ra[ses the total number of schools consideied 
to 12. The intercorrclations of the behavior displayed appear m 
Tabic 6 and are directly comparable with the material presented 
in Table 2 

Table 2 yielded seven sets of consistently coirelated pans (cf, p 
343) • 

1 Sedentary and Intelest m Others (positive) 

2, Sedentary and Offers Invitation (negative) 

3 Sedentary and Constiuctive Social Use of Materials 
(negative) 

4 Interest in Others and Constiuctive Social Use of M.i- 
terinls (negative) 

5. Combatant and Offers Invitation (positive) 

6 Combatant and Constmctive Social Use of Materials 
(positive). 

7. Offers Invitation and Accepts Invitation (positive). 


Compaiing these pairs in Table 6 may best be done in columnar 
form (Table 7). 

TABLE 7 



Pall 

On Table 2 

On Table 6 


1 

54- 

34 


2 

5— 

2-, 1 + 


3 

5— 

3— 


4 

5— 

14 


5 

5+ 

z—, 14 


6 

5+ 

24, 1—■ 


7 

54 

2 —t 1 zero 


The Cl Iter ion of perfect consibteticy would no longer select five 
oi these seven pairings if we applied it to twelve schools as a whole. 
It IS to be noted, however, that the trend is the same except m the 
case of Pairings 5 and 7. 

The piecise cause for these changes may be sought for in the 
distributions of the obtained frequency of recorded observations, e.g, 
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Ill Pail 7, ^‘Offeis Invitation” and ^Accepts Invitation,” we find 
Table 6 inclicatmg that they corielate '—04 in School D and —.11 
in School J. Fuithcr atiidy of this leversal of the positive correla¬ 
tion shows that the avciagc number of times behavioi in the 
^Accepts Invitation” was recorded for c.ich child in School D was 
only 2 and for School J, 0*0. Pan 5 also involves the "Accepts 
Invitation.” 

Further inspection of Table 6 lends suppoit to the general classi¬ 
fication suggested of active and inactive patterns This further 
analysis of three moie schools confirms the hesitancy expressed in the 
preceding section to placing an emphasis on the specific details of 
the particular pairings found consistently intcrcoiielated, and also 
lends confirmation to the gciicial hypotheses thcie presented 
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During the last decade several articles appealed on this topic. 
Most of them have dealt with data gathcied in the United States, 
some in Europe, all of them with results obtained in the Noithetn 
Hcmisphcic, 

The piesent study deals with data obtained in the Sou them Hcin- 
ispheie and also with certain samples of cluLdien of low IQ obtained 
in the United States* We were interested in raising the question 
as to whether the same tendency found in the Noithein HcmisphcjC; 
namely the slightly lower average IQ of childien born in the wiiitci 
would be found also in the winter months in the Southern hemispheie 
where tlie seasons aic reveised. We were also interested in enquu' 
mg whether the lower IQ in winter would be found among the sub¬ 
normal group alone, and further more whether the niimhei of sub- 
noimal children born varied in accoidance with the seasons 

We are indebted to many individuals for their kindness in sending 
us their results of tests and in allowing ns to use them for this study 
Dr. K. S Cunningham of the Australian Council for Educational 
Research sent us 938 cases from Victoria and Queensland, Aiistrallav 
Dr Cunningham was also instrumental in obtaining for us many 
results from Mr H. T Parker of Tasmania and Dr Phillips of 
New South Wales, Dr Collman sent us the data for 1,969 cases 
fiom Victoiia, Australia. Mi M J, Kok contributed 158 cases fioni 
Transvaal, Union of South Africa With rcgaid to the low IQ 
cases ui the United States, we wish to thank Mi. Charles Rosenthal 
for tabulating 8,985 IQs very kindly contributed by the Department 
of Ungraded Classes of the New Yoik City Public Schools, and 
we are also indebted to Mi Charles Rosenthal foi copying the IQs 
of 658 cases which the Training School at Vineland allowed us to use 

Data from the Southern Hemisphere 
The samples of data are not very large foi this type of study, m 

•Received in the Editociel Office on June 2+, 1938 
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which only a verv small diftcrencc in /(? is to be expected, as we 
have found fiom our studies in the United States Furtheimorc, 
they diffci widely in innnner of sdectJOJi Two samples, A and B, 
seemed to be random samples of a moic or less unsdccted population, 
The otlicr samples were obviously groups of rather low IQ cases, 
in ail piobabilitv cliiltlien who were tested because they weie not 
doing well in school or because they were suspected of being mentally 
deficient Wc have grouped these altogcthei in one distribution. 

For each of these samples we have calculated the mean IQ and 
the standard deviation for each montlh In sample A ( 7 ^ = 1,969) 
the number of cases per month varies fiom 139 to 190, m Sample B 
(?i *= 938) the number per month vanes from 47 to 107, In 
neither instance arc the nurnbei of cases per month sufficient to 
establish statistically icliable difterences for the monthly means. 
Sample B is rather small, and wide variation in number of cases 
per month as well as the wide variation in the standard deviation 
□t the monthly means (from 13,80 to 17,50) make us very dubious 
as to the randomness of this sample For tlicsc reasons we arc not 
reproducing here our table of monthly means for these two samples* 
Our next step is to cakrilatc the means and sigmas for the four 
seasons. We have aibitrarily divided the seasons as follows: 
Spring*, October, November, December, Siinwid : January, Febru¬ 
ary, March, Atiiumn* April, May, June, fFtniet: July, August, 
September We have called Autumn and Winter the Cold Season 
and Spring and Summer the Warm Season Table I shows the 


TABLE 1 



Sampi 

c A 

Sample B 

Samples A and B 


Season 

Mean 70 

Sigma 

Mean IQ 

Sigma 

Mean IQ 

Sjgma 

n 

Summer 

105 75 

12 60 

95.50 

IS 10 

102 40 

14 25 

668 

Autumn 

104 70 

13 15 

95.60 

15 05 

101 55 

14 50 

757 

Winter 

104 fiS 

11 75 

95 80 

IS 85 

101 55 

1385 

778 

Spring 

105 90 

12 20 

95 95 

16 50 

102 80 

14 20 

704 

Warm season 

105 40 

12.40 

95 70 

15 80 

102 60 

14 25 

1,372 

1,535 

Cold season 

104 65 

12 50 

95 90 

15 10 

101 65 

14 30 


means and sigmas for the four seasons and the two Iralf-yeaily inter¬ 
vals for Samples A and B separately and also for the combination of 
Sample A plus Sample B Sample A is oin largest sample, namely 
1,969, and probably our best sample* It sho'ws the lowest seasonal 
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meiin in winter, thus supporting our picvious findings in the United 
Strites Sample -S H a smallci bample and piobabiy not so good. 
The winter mean is not the smallest, and it thus does not sup¬ 
port our pievjous findings The differences between the seasonal 
means for Sample B are all veiy small Tor the combination of ail 
cases we note that tile lowest mean IQ is for winter and autumn, 
both being identical Combining the seasons into half-yearly inter¬ 
vals we find tlie cold season has a mean IQ of about one point lower 
than the warm season The latio of this difference to its standard 
crior IS 1.53 We have computed critical ratios foi all diftcrenccb 
between seasons and between half-yearly inteivals For Sample B 
none of these ratios approach 1 00, for Sample /I foui out of seven 
lie between 1 00 and 2 00, foi the combined group five out of the 
seven lie between 1 00 and 2 00, None of these latios satisfy the 
cute non of statistical reliability All that we can say, therefoic, 
about these data fiotn the Southern Hemisphere is. that they sup- 
poit somewhat our findings m t!\e United States, namely that the 
lowest mean /Qs are found in the cold months and probably mainly 
in Winter 

Our remaining data from the Southern Hemisphere consisted of 

four samples all having rathei low mean IQs They aic very un- 

satisfactoiy and are really unsuitable for the kind of study we are 

pursuing We know nothing as to how they have been selected. 

We didj however, combine all these cases and calculate monthly and 

seasonal means and sigmas and latios We give them here in Table 

2 because they do not support our previous findings, although 
1 

TABLE 2 






Below 7(9 60 Below 7^1 50 


Mean IQ 

Sigma 

// 

11 

H 

Slimmer 

69 40 

14 20 

546 

133 

35 

Aiitiimn 

69 05 

13 90 

535 

125 

41 

Winter 

70 05 

IS 70 

586 

138 

55 

Spring 

69 95 

15 20 

547 

127 

50 

Warm Season 

69 68 

14 73 

1,093 

260 

85 

Cold season 

69 57 

14 87 

1,121 

263 

96 


tlie fact that they do not seems to us to have little weight in view 
of the unsatihfactoiy natiuc of the sample. Only two out of seven 
ciitical ratios are above 1 00, and none approach 2.00, 

One thing woithy of note about this sample of chddren of low IQ 
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IS that the Inigest numbci of cases, namely 586, were born during 
the winter months. Wc have also counted the number of cases 
below 60 IQ These arc shown in the next to the last column 
Again we note the laigci numbci of eases boin in Winter If we 
count those undoubtedly fcelemindcd, having /(?s below SO, wc have 
the lesults in the Jast column- Hcie by fai the largest number of 
cases aic bom in wintci 

Low JQ Groups in thl USA, 

The data heie consist of 8,985 ‘'special class” eases witli a mean 
70 of 65,20 and a sigma of 7 14, and a small gioiip of 658 insth 
tutional cases with a mean IQ of 52,97 and a sigma of 19 31 
Table 3 gives the essential lesults foi the main sample of 8,985 


TABLE 3 



Total eases 

Male 


Female 


Month 

Mean 

<r 

11 

Mean 


// 

Mean 

O’ 

» 

January 

64 83 

7 56 

836 

65 IS 

7 60 

5+7 

6+25 

7 60 

289 

February 

64 79 

7 30 

742 

65 07 

7 20 

+60 

6+35 

7 70 

282 

March 

65 23 

7 25 

801 

65 48 

7 40 

508 

6+80 

6 98 

293 

April 

65 40 

7 40 

695 

66.25 

7 60 

39+ 

6+30 

6 98 

301 

May 

65 53 

7 0+ 

716 

65 80 

7 60 

44+ 

65 10 

6 00 

272 

June 

65 36 

6,50 

680 

65 70 

6 70 

420 

64 82 

6 00 

260 

July 

65,23 

7.24 

759 

65 71 

7 25 

517 

64 23 

7,20 

2+2 

August 

65 34 

6 9+ 

787 

65.54 

7 00 

509 

65 00 

6 95 

278 

September 

65 20 

7 52 

797 

65 33 

7 50 

+91 

65 01 

7 50 

306 

October 

65 26 

6 97 

782 

65 73 

6 60 

+7+ 

6+56 

7 50 

308 

November 

64 89 

7.53 

67+ 

65 62 

7+5 

398 

63 8+ 

7 60 

276 

December 

65+6 

7.04 

716 

65 42 

7 10 

425 

65 52 

6 95 

291 

General 

65 20 

7 1+ 

8 985 

65 55 

7 27 

5,587 

6+65 

7 13 

3,398 

Spring 

65 46 

"Tio" 

2,091 

isJT 

7 33 

1,258 

6^72 

6,38 

833 

Summer 

65 23 

7 2+ 

2,3+3 

65.53 

7 26 

1,517 

6+78 

7 2+ 

826 

Autumn 

65 17 

6 90 

2,172 

65 59 

7 05 

1,297 

6+65 

7 38 

875 

Wintci 

6+ 96 

7 38 

2,379 

65 2+ 

7+2 

1,515 

6+ +7 

7 43 

86+ 

General 

65 20 

714 

8.985 

65.55 

7 27 

5,587 

6+65 

7 13 

3,398 

Warm months 

65 52 

7 13 

+,43+ 

65 70 

7 29 

2,775 

64 75 

6 82 

"^1,659 

Cold months 

65 06 

7 16 

4,551 

65 +0 

7 07 

2,812 

64 56 

7 41 

1,739 

cases The s 

tandard deviation 

foi the 1 

total 

gjoup 

IS 7 14, 

indicating 

the restricted 

range 

of the 

sample, Th 

e sigmas foi 

each month vary 

veiy little, ranging 

from 

6 50 

to 7.56 

The moil 

thly means 

range 


from 64 79 in February to 65,53 m Maicli The difference here is 
only 0 74 and the standaid ratio is 194 With refeiencc to the 





R« PINL'KER /VND G TORLANO 


357 


seasons we note that the lowest mean, 6+96 is for Winter and 
the highest for Spring, 65 46 The difterencc here is O.SO, and the 
standaid ratio is 2 32, which is statistically significant. Wmtei has 
the lowest mean IQ for each of the sexes taken scpaiatcly. The 
difteience between the warm (April to Septembci) and cool (Octo- 
bei to Maich) haU-yeailv intervals is very small, but the mean for 
the cold season is lowest, and this is also true foi the sexes taken 
separately. 

With reference to the actual numbei of children boin duiing each 
season, we find that the laigest number is born duiiag the tlucc 
wintei months of Januniv, Fcbiuary and March, although these 
thiec months have the fewest niimbei of days of all the four 
seasons 

This laige sample of chlldien of low^ IQ thcicforc shows the same 
tendency as found in pievious samples of individuals, namely a 
lower 70 in Wintci 

The other sample of 658 institutional cases is too small to wairant 
a detailed publication of monthlv means We give in Table + the 


TABLE 4 



Menn IQ 

Sigfna 

71 

Spnng 

S3 24 

18,27 

169 

Summer 

52 S6 

1977 

15S 

Autumn 

53 22 

13 93 

174 

Winter 

52 22 

20 62 

160 

Warm season 

53 06 

19 00 

324 

Cold season 

52 74 

19 36 

334 

Total 

52 97 

19 31 

65S 


results for the seasonal gioupingb Again the diffeienccs are small, 
but the lowest mean falU m Wmtei, and the cold season has a lower 
mean than the warm season Howevci, the laigest numbei of cases 
is not found in the wintci season 

SuMirtARY 

Data fiom the Southern Hcmvspheic tend slightly to confirm pie¬ 
vious findings in the Nof'thcin Hemisphere, namely that the mean 
IQ of chlldien born in Winter is somewhat lowei than that ot 
chlldien boin in the other seasons The samples of cases we have 
been able to procure aie not large and in othei wa 5 "s are not very 
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satisfactory. It is to be hoped that larger and better samples may 
be studied m the future. 

The data for the low IQ groups In this country also show a lower 
IQ rn the winter season. 

Hypotheses as to the reason for these trends have been suggested 
in previous articles by the present writers as well as by others. They 
will not be repeated here. So far no eminently satisfactory hypo- 
thesis has emerged. 

Teachers College 
Columbia University 
New York City 
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AN INTELLIGENT-QUESTION METHOD OF TEACH¬ 
ING AND TESTING* 

Depaitment of Psychology, Vnwersity of irisconsm 


Hulsey Cason 


A Introduction 

The general purpose of the pieseiu methotl of teaching and testing 
is to enable the student to leain as much as possible with a minimum 
of wasted time and effoit The method may be used in connection 
With the Icctuie-reading-discussion pait of many university^ college, 
and high school courses, but it will piobably be found of most value 
in connection with the sub3cct matter of cultvnal covuscs. The 
influence of academic couiscs is sometimes principally a function 
of the schoiaiship and peisonal qualities of the instiuctoi, but assum¬ 
ing tliat these factors of peisonality aie equalized, oui procedure 
seems to represent some impiovemcnt in the methods of both teaching 
and testing, 

Tlie intelligent-question ("'I-Q'*) method is largely concerned 
with the teaching of meaningful matciial, and our mam thesis is 
that the psychological piocesscs of the students which are tested 
by the examinations should be the same as those which the instructor 
deliberately attempts to cultivate in the students by his teaching 
We arc piincipallv interested in the inteinal-organic (psychological) 
processes which aic present m the students while they arc listening 
to lectures, leading, taking pait in class discussions, picpaiing for 
ex.uuu\ations, and taking examination^i The picsent LQ method 
will have a special value for those students who are not entirely 
clear on what material they aie expected to learn in a course, how 
they are supposed to lea in it, the lelative emphasis they should place 
on difteient aspects of the subject, and the quality of organization 
and mastery of detail that Will be lequncd on the examinations. 

E General Psychological Principles 

After using the piescnt method for several years, and after attempt¬ 
ing to describe it in a systematic manner before scveial academic 

*^RLcewed m the Editor nil Ofttre on June 27 , 1938 

J59 
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groups, -SVC have become aware of several factors which make a 
straightfoiwaid presentation of the problem quite (lifKcult The 
majority of university teachers aic not particularly interested in the 
literatuie on the methuds of teaching and examining, and they 
cornmonLy assume that this is a topic on which they may have fiec 
opinions in somewhat the same way that they liavc beliefs winch are 
pleasing to them on politics, religion, and moials Some of the psy¬ 
chologists and educationists who aie intciestcd in tests and who mav 
have tests to sell have stiong attitudes on the value ot the tests, and 
they may be sensitive m regard to the apparent weaknesses of the 
tests Finally, some of the leaders of the testing movement have 
loot jntejest in several of the more or less cleinentaiv ps3^chological 
principles on which the theory of teaclung and testing depends 
We shall take up the gencial psychological principles on which the 
theory of teaching and testing is based in oidci to avoid tlic faiily 
common loss of intellectual beaiings The psychological punciples 
described in the following paragraphs are the basis of out I-Q method 
(Sections C and D) and oui later discussion of “Test or Tact?** 
(Section £). It is necessary to have these psychological principles 
in mind before the I-Q method of tc,idling and testing can be clearly 
understood, and we would like to ask the leader to decide whether 
he docs not accept each ol these pihiciplcs^ and also whcthei our 
method and the advantages of oui method do not follow naturally 
from these principles. 

1. T/ie /Jbscnce of Psychalofjjcal ''Elenu'fUs*" 

Ill one of the historical phases of psychology, the mentalists as¬ 
sumed that all conscious psychological piocesscs could be reduced to 
elementajy processes, such as sensations, feelings, and images, and 
the Russian reflexologists rind American behavioiists assumed that 
all foims of behavjoi wcjc made up of simple leflexes, Thei>e assump¬ 
tions of atomistic psychology have now been disci edited and dis¬ 
carded, and few if anj’' pure men tali sts and reflexologists remain. 

The first intelligence tests were devised at a tune when atomism 
was tile current psychological doctrine, and the modem wiitcis who 
speak as if intelligent meaningful material can be biokcn down mto 
Its elements include many psychologists and educationists who are 
or have been engaged in the task of constructing psychological tests, 
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There are, however, no clear elements to which much of the intelli¬ 
gent material teamed college students can be leduced 

A sentence is not equal to the sum of the disarranged woids m it, 
and a paragraph is not the same as the jumbled sentences Poems, 
stones; essays, and plays aic not made up of so many JittJe detaHs 
compounded togethei In a sentence theic are psychological differ 
ences between nouns and veibs, paragraphs have a ccitain amount of 
unit 3 % and stones liavc a plot Most of the inatenal that we lead, 
hear, think, write, and speak about has a ccitain amount of intelli¬ 
gent organization. 

Instead of attempting to leducc the subject mattci of academic 
courses to elements which do not exist, it is gcneialh iieccssaiy foi 
one intelligent pci son to judge the intellectual product of nnothei 
individual, and it seems that the gieatci a person’s mastciy of the 
impoitant facts and piinciples of a subject, the bcttei lie is able to 
judge what another peison wiitcs oi says about the subject, It is 
sometimes as difficult to analyze one’s intelligent judgment process 
as It IS to analyze a literary composition or a musical bclection 
Many impoitant intellectual subjects arc being taught in the scliooK 
which have to be judged but which cannot be bioken up into dis¬ 
connected Items. The conscious judgment process is itself some¬ 
what elusive from a scientific standpoint; and attempting to analyze 
one’s own judgment process may injure the pioccss in somewhat 
the same wav that a skilled manual performance mav be disturbed 
by paying attention to details of which one is oidinanly not clearly 
conscious Wc axe quite fax fiom an adequate understanding ot 
the judgment processes of students in taking psychological tests, or 
the choice processes of psychologists in selecting the items foi the 
psychological testb 

2. Leanitftffj Reteniiouj and Repi oduetton of Meaningful Matenal 

All of the important and inteiestiiig topics m every field of 
knowledge have a numbci of meaningful lelaiions, and these rela¬ 
tions give to the facts and principles wdiatever importance and signifi¬ 
cance they may have The most efficient method of learning 
oiganizcd material is to think about it and obsexve the relationships 
in it, and knowledge of a topic consists principally in the under¬ 
standing of these meaningful iclationships The instiuctor generally 
has a good memoiy for the more impoitant and interesting facts of 
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a couisc, and these aiq the topics about which stutients most fre¬ 
quently ask questions The moie meaningful facts and principles 
are the matciial which both the instiuctor and the students gen- 
erall)' wish to learn and rcmcnibcr (Whipple, 1915, 205-211; Eng¬ 
lish, 1934; Welhorn and English, 1937). 

The tacts and piinciplcs of a comsc should he taught in as mean¬ 
ingful a setting as possible, and no type of examination should be 
given which cncoiuages the students to learn detailed facts out 
of or in any waVvS sepaiate fiom then propei intellectual setting 

3 The Psvcholooical Ceniet 

The intellectual piocesses of observing, understanding spoken and 
Wiitten language, thinking> speaking, and wilting make up what 
may be rcgaiJed ns the psKhological center, People geiieially talk 
to thcmseivcb while they lead oi listen, think while they speak or 
\viite, hear what they tliemseves say, icad what they themselves wiite, 
and so on An individual niav Icam by leading oi by listening to 
anotlier pcison speak; and if he has a good undejstandijig of what 
he has learned, he can think about the material and can expicss 
liimsclf by writing oi hy speaking about it Most of vvliat people 
learn and remember is learned and rcmcnibcied ui connection with 
these conscious-verbal processes of the psycJiologicat centci. 

The principal aims of most university courses are to enable tlio 
student to put the subject mattei of the course in his psychological 
center m such a way that he can (a) understand, appreciate, and 
judge what he reads about it and what he hears other people say 
about It, (b) think m an integrated way about it, and (r) speak and 
write intelligently about it The general purpose of the method of 
teaching and testing which we shall dcsciibc is to airange academic 
conditions iii such a way that the student will put the subject matter 
of a course in his psychological ccntci and will put it theic in the 
most efficient and sensible manner 

4, The ForT/i^of-Lennung Rule 

There is a valuable genei.il rule which states that cveiything 
should be learned in the foim m which the individual will later 
desire to use it The pattern learning situation is often impoitant, 
and the xepioduction of learned m.itciial may be sciiously disturbed 
by the introduction of unaccustomed distiacting stimuli oi condi- 
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tions or by the withdiawal of habitual associated stimuli or condi¬ 
tions The reproduction score may be markedly influenced by the 
kind of reproduction test that is employed. The correlation be¬ 
tween diftcrent kinds of learning is quite low, and one form of 
learning frequently transfers only to a very limited extent to other 
forms of Jeainmg* 

The psychological processes foi which the students arc tested on 
the examinations should be the same kind of psycliological piocesses 
as those which the instructor has delibercitely and oveitly attempted 
to produce in them by his teaching The students should know what 
kind of psychological piocesses will be valued and credited on the 
examinations, and they should be given every possible oppoitumty and 
aid in deliberately cultivating these psychological processes in then 
w^oik for the couise, In othei w^oids, those psycliological processes 
that are taught should later be tested, and those that are tested 
should have been taught 

The piesent foim-of-leaining lulc docs not seem to be clearly 
understood by many teachers, and it is sometimes more oi less 
deliberately violated in the forlorn hope of cultivating some kind 
of ‘^power,” “ability to think,*’ oi originality in “using” material 
acquiieJ by the stiaightforwaid piocesof leainutg 

It IS very easy to find examples of what one should and should 
not do in this matter of teaching and testing One should not spend 
the time of a course m having students tianslatc Ficnch into English, 
and then as a test for “originality,” ask them to tianslate English 
into French on the final examination; and it would be unwise 
and unnecessaiy to have students lecall the meaning of Geiman 
woids in context during the term, and then as a test for “ability to 
thinlc,” ask them to recognize the words out of context on the 
examinations In a history course, there would be no point in 
spending all of the time on the military history of a country, and 
then a test foi "power,” ask only about social customs and educa¬ 
tional institutions (Brinkley, 1924, Hawkes, 1936, 204-209), and 
in an economics course, one would not be justified in spending the 
semester learning gencialitics and no details, and then m the hope 
of deter mining wdiether the students can "use” what they have 
learned, ask about details rather than generalities (Kelley and Krey, 
1934) If disconnected details are tested on the examinations, dis¬ 
connected details should have been taught dm mg the term, and if 
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anginal thiiifemg rs tested on the examinations, original thinking 
should have been taught ui the coiiise If intelligent matciial is 
tauglit in tlic couisc; the examinations should be conceined with 
intelligent matciial Students have a right to know what they aie 
supposed to leain, and theie is no reason for taking them by surprise 
on any examination. 

The picsent ride that one should teach what will be tested and 
test what has been taught is opposed to the use of most of the tradi¬ 
tional iicW“type (N-T) tests (Sims, 1932). The N-T tests seldom 
test what has been taught, and they have vciy little value as leach¬ 
ing devices (Hamilton, 1929, 86-112) If an instructor wished to 
teach the boiling point of water bv the multiple-choice method, foi 
example, I presume he would have to tell the class that the boiling 
point of water was 192'', 202", 212", 222", oi 232" F, have every¬ 
body guess at the boiling point of water, make up a distribution 
table of all the guesses, and then conect for the factors of sug¬ 
gestion and chance If an instructor uses N-T tests as substitutes 
for examinations, he should also teach by the N-T method, but if 
intelligent matciial is taught in a coiusc, intelligent questions should 
be asked on the examinations, 

5. Significant Dtffeiences bcHuectt Recall and Recagnttwjt 

Recall and recognition aie the two piincipal forms of the con¬ 
scious leproductioii of learned material, hut of all the different foims 
of memory, lecognition is the simplest and most elementalv. In a 
familiar experiment on recognition, 20 words arc successively shown 
the subjects, and each word is exposed foi a peiiod of five seconds 
during which time the subjects think about and try to form some 
associations with the word. The just seen words are then mixed 
with 20 other words which have not just been seen, and the subjects 
are asked to state whether or not each of the 40 woids has just been 
shown In a test of this kind, it is not uncommon foi the majority 
of a gioup of subjects to make practically a perfect score 

People can recognize many things which they cannot recall, but 
if an individual can iccall anything he can piactically always recog¬ 
nize It Recognition is especially supciior to recall in the case of 
material that is rich m associations. 

Seveial of those who aic engaged in test constiuction believe 
that there are no significant differences between the psychological 
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processes oi lecall and recognjtion, but these differences arc Quite 
iiuineiQUs and varied^ and many of these diftercnccs are of basic 
impoitancc foi the theoi 3 ^ of tests and examinations Vaiious differ' 
ences between iccall and recognition have been reliably demonstrated 
with scvcial diffcient kinds of subjects, with vaiioiis types of meinorv 
mateiial, and in a gieat vanct}'’ of experimental situations, Wolfe 
(1886), Lehmann (1889), Hoftding (1893), Gamble and Calkin^j 
(1903), Katzaioft (1911) CUpaiedc (1911), Hollingwortli (1913), 
Heine (1914), Ouen (1915), Woods (1915), Stiong and Strong 
(1916), Wheat (1923, 64-86), Symonds (1926), Gates (1927, 116' 
140), Rabaud (1928), MacCuidy (1928. 112'130), Sewaid (1928), 
Woodworth (1929, 105-109), Wyhe (1930), Cason (1932, 90-91), 
Jenness (1932), Pillsbiiry (1934, 506-516), Clarke (1934), and 
Hanawalt (1937) These studies have shown that recall and 
lecognition aic not the same psychological piocesses and that recall 
imd recognition tests do not mcasvuc the same psychological functions 
The coiiclations arc quite low and sometimes negative between 
difteient foims of learning (Hcill, 1936, Husband, 1939), and 
most of the conelations between recall and recognition (even when 
the tests aic based on the same memoiy material) aic also quite 
poor (Myers, 1914, Achilles, 1920; Lee, 1925; Henmon, 1929, 
14-18, 346-353, Bolton, 1931, Anastasi, 1932) Foi our present 
pin poses, these icsults mean that if the students’ leaining processes 
m a course aie directed piincipally towards recall, the examinations 
should also be conceined with lecall 

Thinking involves the piocesses of both iccognition and lecall, 
but it IS principally a process of lecall, and lecall is the moic im- 
portant piocess in the student’s acquiied ability to think, speak, 
and wiite intelligently about meaningful material, The Psycho¬ 
logical activities involved in oui l-Q method arc laigely the piocesses 
of recall, thinking, and understanding; and such piocesses as arc 
involved in answeiing oi guessing at the traditional N-T tests, 
especially the true-false, multiple-choice, best-answei, and matching 
tests, are laigely processes of recognition. 

Since lecall the piincipal process that students aie uiged to 
stiive foi in most university courses, recognition tests should not be 
used on the examinations; and the very poor correlations between the 
difteient forms of learning, and between recall and iccognition, 
strongly indicate that one cannot assume without evidence that just 
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any kind of lecall or lecognition test will correlate (even mod¬ 
erately well) With a university student'^ intelligent understanding 
o£ a subject 


6 The Fahdity of Tests 

The reliability of a test is the extent to which it measures the 
same thing on different occasions and thercfoic coiielates with itself; 
the validity of a test is the fidelity with which it measures what it 
purports to measuic (Long and Sandiford, 1935) , and all good 
tCvSts are supposed to possess a certain dcgiee of both lehabihtv and 
validity It is necessary to have a criterion in determining the 
validity of a test, but the test (tself is ahva)\s a pooiei measure than 
the criterion Tests never have validity in general, but always 
validity for a paituulai puipose 

The Dean of a law school, for example, might want students who 
will do well m hn law school, and grades in law school may be 
used as the ciiteiion m selecting Lest items for a test which it is 
hoped will later show some coi relation with grades in law school 
In selecting items foi such a test, a large number of psychological 
test items may be given the law students, and a selection may then 
be made among those test items which show some con elation with 
the criteiioii of grades, probably omitting some of the test items which 
correlate well with each other The test items which have been 
selected in this way may be icgarded as a gencial test foi proficiency 
in the lau school, although such a test will probably not correlate 
well with the rea^^onable criterion of giades But even if the test 
Items selected in this wav did con elate faiily well with the cn tenon 
of glades and thcrefoie have some validity, the selected test items 
themselves cannot be as good a measure of proficiency in law school 
as the accepted ciiteiion of gnclcs 

Aftei using giadcs as the basis of selecting the psychological test 
Items, one cannot then separate himself from his logical bearings 
and assume that the psychological test items selected m this wav 
are a better measure of proficiency in law school than the grades, 
Theic has been an almost unbelievable amount of loose thinking 
on this all'important question of the validity of psychological and 
educational tests, and this basic question of validity has been ignored 
in most of the chums for the value of the traditional N-T (csts, 
The validity of a psychological test is measured by the law coirela- 
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tion between the psychological test and some sensible cuter ion such 
as grades or teachers* estimates, and not by the boosted correlation 
between the psychological test and some other similarly constructed 
test involving similar psychological processes It is possible for psy¬ 
chological tests to coi relate highly with each other and still have 
no validity or value Many psychological tests have been correlated 
with the Stanford Revision of the Binet-Simon Test, using the 
Stanfoid test as the *‘criterion,” and assuming that m this way 
some light would be thrown on the basic question of validity, but 
thus “cnteiion” has been pool at the uppei and lower ranges, it has 
no deal meaning above the age of about 16, it has not itself been 
validated m the usual manner, and it has icccntly been revised (Tci- 
man and Men ill, 1937) It is necessary to have a sensible criterion 
in mind and to keep jt in mind in judging the vnlidity mid value 
of any test (Skaggs, 1927; Pieron, 1928), 

In a few, but very few, studies of the traditional N-T tests, some 
attempt has been made to correlate the scores on the N-T tests with 
the reasonable critenon of giadcs on intelligent examination questions 
or with teachers* estimates, and when the validity of the N-T test is 
found to be poor, which is practically always the case, it has been 
claimed that the N-T tests are very good, but that grades on 
intelligent examination questions are in this way shown to be unre¬ 
liable But the N~T tests cannot be as good a measure of a student’s 
knowledge of a subject as the criterion of the intelligent examina¬ 
tion questions themselves 

In the heat of the argument about the alleged unreliability of 
the intelligent examination questions, some of those who aic inter¬ 
ested m constructing tests have forgotten that the N-T tests them¬ 
selves have a very low validity 

7 /he There /hty Fi>:ed Psychological Abilities''^ 

No living organism has any anatomical or physiological character 
which remains completely constant throughout the whole period of 
life, and the evidence against any fixed psychological "abilities’* and 
in favor of a moderately fluid conception of human nature is quite 
convincing Some of the data supporting the model ately fluid 
conception of human nature are found in observations on the 
superiority m intellectual achievement today as compared with tint 
of several centuries ago, m the studies of identical twins reared 
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apart, ui the Investigations of the canal boat children, and in the 
ciffects of scnsoiv deprivation Research in technical genetics and em- 
bivology has disci edited the traditional notion of ‘'potential abilities” 
which were said to fix the upper limits of ^Vlcvclopment.” 

If a student leceives a lo^v grade in a mathematics emu sc, he stioiild 
not conclude, and he should not be cncouiagcd to believe, that he 
lacks the necessary “ability’^ to learn the mathematics. He should 
not be taught an unnecessarily discouraging psychology He should 
be encouiaged to believe that he can markedly impiove his mathe¬ 
matical pcifoimancc (rt) by attaining a bettci mastery of the basic 
mathematical operations, and {b) by wo iking haider and spending 
more time on the couise he is taking 

The most intellectual-sounding arguments m favoi of “fixed” 
psychological "abilities” arc offcjcd m connection with such abstruse 
matters as Spemman’s “C which few can undeistand and which 
in the end geneially tuin out to he noii-psychological subjects The 
idea that all of the known and unknown tiaits of school childicn 
just "glow” like a plant in a pot has been overdone, Although it 
is not yet possible to change some of the small pcicentage of feeble¬ 
minded in the population into normal people, it is important to 
remember in connection with one’s educational philosopliy that all 
kinds of cultural achievement can be radically influenced by favorable 
educational factors 

C Tun Intfllicknt-Question Method or Teaching and 

Testing 

The gencial psychological piinuplcs which we have descubed 
m the pieceding section constitute the basis of our intelligent-question 
U-Q) method wliicli is biicfly outlined in the present section These 
general psychological principles aie also the basis foi several of the 
advantages of this method (Section D) and foi oui latci discussion 
of "Test or Tact?” (Section E) The principal featuies of our 
method of teaching and testing arc as follows 

(1) The students arc given a mimeogiaphed list of the 10, 20, 
or 30 top Kb which will be covered in the couise, and duiing the 
term their attention is fiequently called to the ielation of the par¬ 
ticular topic being considered to the whole organization of the course 

(2) The instjuctoi makes out the kind of questions that he 
desires for each topic, and the answers to these questions include 
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rbe arc asked to learn hoin the lectures, tend' 

ing, class discussion, and from any and all other sources The 100 
01 150 questions on the subject matter of the whole couise are num¬ 
bered consecutively, and all of the questions on tlie course or on each 
topic aie mimeographed and given to the students in advance. 

The subject matter of every course is natuiallv limited, but a 
univeisitv instructoi ficquently decides on some of the topics and sub- 
topics whicli he will include in his couise, and he often has some 
liberty in icgard to the iclative amount of time which he will 
spend on each topic Giving the students a list of topics and a list 
of questions on each topic may be regaided mciclv as a convenient 
means of maiking off the subject mattei of a course 

(3) Whenever the instiuctor is lecfciuing oi giving a demon¬ 
stration and whenever a class discussion Is in piogicss, the students 
always know vi^hich topic and which question aic being consideied, 
and during the lectuie the instriictoi sliould in one way oi anothci 
always be presenting one of the topics and attempting to answci one 
of the questions It mav be desiiable fm the instiuctor to diaw 
out the students from time to time to be more ceitain that they 
understand the terms he is using and the topic being picscnted, and 
the students should be more or less .it liberty to intciiupt the lecture 
and have a discussion at any time, 

(4) , Whenever it is possible, one or more icfercnces may be given 
on each question, indicating where some matciial on the topic can 
be found, but in answering each question, the students aie uigcd to 
use any pertinent infoiinatioii they may obtain from any source (Stal- 
ndker and Stalnaker, 1934) All of the refei cnees on all of the 
topics may well include several times as much material as most of 
the students will be inclined to read. This procedure gives a ceitain 
amount of flexibility to a course, and pcimits students of diffeient 
interests and vaiious degrees of pieparation to do much moic woik 
on some topics than on otheis 

(5) In ordei to save time, some of the topics covered in the 
text and m collateral reading may not be taken up in the class meet¬ 
ings at all, but the students :>hould have a list of the questions on the 
text and other lefeiences while they are reading for the course. 

(6) It will piobably be desirable foi some of the 5, 10, or 
.15 questions on each topic to refer to othei subtopics m the same 
topic, in a difterent topic, or in ‘'Cveial topics. 
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(7) Tile iclation of ench subtopic to the topic and the relation 
of each topic to the whole oiganization of the course should be kept 
clearly in iniiid at all times 

(8) The selection of all questions foi the examinations dining 
the term, for any make-up examinations, and foi the final examination 
IS limited to the list of consecutively numbered questions covering 
all of the topics and subtopics of the couise 

D Advantages of the Intelligent-Question Method of 
Teaching and Testing 

Several featuies of our method of teaching and testing are based 
on the general psychological piiiiciples described in Section B, and 
the following seem to be the piincipal advantages of the method 
which has been briefly outlined in the piece ding section, 

(1) The students always know the names of the topics and 
subtopics which have been taken up, which are being taken up, and 
which will be taken up This knowledge has the same value for 
them that the titles of the sections and subsections of a book have for 
the reader of the book, 

(2) * The students become familiar with the gcneial setting 
and meaning of a question at the time it is first taken up in lecture, 
if It is taken up in lectuic; and it theie is any doubt about the way 
the question is phrased or the adequacy of the instiucLoi's treatment 
of the subject, these matters can be considcicd at the time tlie sub¬ 
ject is fiist presented, 

(3) . When each subtopic is taken up, the students always know 
what they will be expected to leain, and whether the question which 
they may later be asked is a "what/* "why,” or "how” question, 
whetliei they may be asked to define, give oi state, name oi list, de¬ 
scribe or discuss, compare or contiast, distinguish between, evaluate, 
summarize, generalize, give a detailed analysis of, suppoit the state¬ 
ment that, 01 give arguments pro and con (Hamilton, 1929, 136- 
156) The students should know in a general way how the subtopic 
on which a question is based should be learned ivhde the original 
learning is taking place, that is to say, while they aic listening to a 
lecture on it, engaging in a discussion of it, oi reading about it 

(4) Our I-Q method avoids the discouragement which sometimes 
results when a nudent studies passably well for an examination and 
then finds that he has learned tJie wrong things oi has learned them 
m the wrong way. 
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(5) When the stvulent knows in n ReneiJil wav what he is snp' 
posed to learn and how he is supposed to leain he can take notes 
more intelligently dining the lecture and mIiiIc he is icadingj and 
the notes which he takes will also have a much more assured value 

(6) The commonly used cxpiession ^^cssay question'^ is not ade¬ 
quate to covet the various foims which oui intelligent questions may 
take, seveial examples of which have been given in (3) above The 
verb "essav*’ means to tiy to do oi accomplish, especially something 
difficult, and the noun ^^essaj^^^ means a litciaiv composition on a 
special topic 

The woid “intelligent'^ is the most suitable qualifying adjective 
for the kind of cpiestions we have in mind, and wc have made a fiee 
use of tile expression “mtelligent-question” or ” 

(7) In answering each question, the student is uigccl to use 
any pcitiiieiU infoimation which he may have obtained fiom any 
souice, to maintain a icfincci and appreciative^ but ciitical, attitude, 
and to exercise his highci psychological processes in any leasonable 
wav that he may desne 

In couises whcic the lecturc-reading-discussion method is em¬ 
ployed, it frequently happens that there arc seveial equally good 
but different answers to a question, and it is assumed that cut-and- 
diied lote answcis will be the exception lather than the rule, Theic 
should be some difference in pioccduie when a veiy competent in- 
structoi IS teaching a factual subject to beginning students and wlien 
some otlier instiuctoi is teaching a speculative subject to advanced 
students 

(8) In giving an examination witli the piesent I-Q method, 
all the instructoi has to do is to icad off a selection of the numbers 
of the questions to be answeied 

(9) The students me gencially not taken by siupiisc by any of 
the qucstiojib because tliey have seen and thought about all of them 
before, they write the answcis with considerable readiness, and do 
not waste tune wontleiing what any of the questions aie supposed 
to mean 

(10) Since the students have already seen all ol the questions, 
none of the questions liavc the appearance of catch questions, and the 
influence of the factoi of chance iti selecting examination question^ 
IS gieady i educed. 

(11) Since the students have alieady heard or read, and thought 
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about, the answeis to all of the questions before they come to the 
examinations, they have a faiily good recognition memory for what 
may be reasonably regarded as the cmiCLt answeis, and they know 
the approMmate giades which then papers will leceive 

(12) Inasinuch as the factor of chance is greatly leJiiced and 
since practically all of the students know what they have been asked 
to do and what they aie t3oing, the instiuctoi, in giadmg a student’s 
answer to a question, is in a better position to judge the student’s 
acquiied ability to picscnt the material in an integrated fashion, his 
intelligent understanding of the subject, and liis appreciation of the 
meaningful lelntioiiships that are involved 

In grading a student’s answci to a question, the leadci of the 
paper lias to have in mind some kind of absolute standard of the 
answers which he consideis should coricspond, for example, to grades 
of 'Vi/"' etc \ foi the only alternative to this absolute- 

standard system of grading is to give blind lettei giades on the basis 
of a meaningless distiibution of figures which have no passing giadc 

(13) Instead of having the ‘'normal law fetish” as an ideal, 
the geneial purpose of a couise should be to have the students leain 
tlie nnsweis to the questions so well that piactically all of them will 
deserve and icceive high giades If they aie not piofiucnt in answer¬ 
ing the questions on one evamination, they sliould be icquestcd to 
learn moie about the subject and laise then giadc on a second 
examination It is gcneially a mattci of no impoitance at all whethei 
students learn a certain block of couise mateiial in the month of 
Fcbruaiy, Im example, lathei than in the month of January. 

If very few of the students know anything about the subject at 
the end of the teim, it is very piobable that the instiuctor is fading 
in lus vvoik Neither endowed colleges nor tax suppoited universities 
exist foi the put pose of giving tests and finding out what the students 
do not know 

(14) . Our UQ method of teaching and testing tends to dis¬ 
courage the lecturer from wandcimg from the subject he is supposed 
to be presenting and from the field m which he is qualified to have 
some kind of intelligent opinion, and the students aic saved fiom 
some of the more oratoiical Icctuics and appeals to the giillcry 

(15) Regardless of the methods of teaching and examining 
that are employed, students frequently ask the instructoi what they 
aic suppo^Jed to learn and Im they aie supposed to Icain it; and 
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in 0111 I-Q method the mstiuctor can answer all of these questions 
with some caie when he fiist wiites out the questions on the sub' 
topics rile instiuctoi tan in general and in paiticular stress 
tlie features oi patts of the course that he dcsiics to stress 

(16) Although It should be clearly understood that equally 
good answEis to a question wiW often take a variety of forms, theie is 
a pjactical advantage, especialIv in connection with some subjcctSj 
m having the instiiictoi attempt to give a cleai, intelligent, and com¬ 
plete answet to a question befoic he asks the students to answei the 
question, 

(17) In the teaching ot almost any com sc, it is ncccssaiy foi the 
instiuctoi to take some kind of position on the value of straight- 
foiwaid learning as compared with attempts at original thinking 
A good many of the aigumciits against ^‘killing; the student's initia¬ 
tive" and 111 favoi of ericouiaging him ‘'to think*’ aic ratioiiah^ations 
on the part of mstructois Avho do not have an excessive amount of 
factual material to teach, and lationalissations on the pait of students 
who aie not ovcily inspiicd to learn The facts and punciples of 
many subject aie so well known that original thinking on the pai t 
of the students and the instiuctoi would be a waste of time It is 
necessary to know something about a subject before one can think 
efficiently about it, and persons of very limited knowledge may not 
realize what their thinking about a subject lesembles The nice- 
sounding concepts of "cieative imagination” and “ability to think 
in general" exist principally in the foim of concepts, 

(18) In all that w’e have said about the 1-Q method, it is under¬ 
stood that the instiuctoi will uige the students to cxeicise tlicii 
higher thought piocesses in any and all of their work lot the couise; 
but It IS also assumed that the students’ knowledge of the subject 
on which they nie taking a coujsc is limited, that they have a desire 
to learn, that what they are asked to read is worth reading, and 
that the instiuctor is in some ineasuie competent to teach the couisc 
Finding answeis to the instiuctoi’s caiefully foimulatcd questions 
and listening to his lectuies should not “kill the student’s initiative" 
any mote than reading in the assigned lefeicnees, and thcie is gen¬ 
erally no special leason why the instiuctoi or the authoi oi the text 
sliould take an ovcily self-cftacing attitude 

The gicat majoiity of instiuctois have an all too common diffi¬ 
culty in trying to persuade then students to do any oiiginal thinking 
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at all, find the piactical problem i-> much more frequently concerned 
with wlint is the necessaiy precondition of on^^inal thinking, that 
is to say, the uceiuisition of a p;ood stoic of accurate and well oiRanized 
intormation about a subject 


E Tesi OR Tacj’^ 

The N'T shoit'answer tests seem to he used in less than 10 per 
cent of all of the couises in the Letters and Science colleges of the 
United States, and they have haullv been c\pciimciited with at all 
ill European countiics Tlicj'^ are much more common in normal 
schools and teachers colleges^ and they aie ficqucntlv employed for 
experimental puiposes by those who arc moie interested in cfliciency 
than in gencial culture (Hawkes, 1936, 381-440) , but some use has 
been made of tlie traditional N'T te&ts piactically all the way from 
the graduate school to the crib (Rucli, 1929, Cason, 1931) The 
true-false test is the most widely used and discussed of all the N'T 
tests, and it is also the most objectionable N'T test 

Some of those who have published manuals on the N-T tests 
(Paterson, 1927, Orleans and Sealy, 1928) have assumed that it was 
no longer necessary to give any aiguments in favor of these tcstt> 
Books and manuals on the N-T tests aic widely used at the picscnt 
time, although since 1931 more ai tides have been written favoring 
intelligent examination questions than the N-7' tests With the 
exception of Odells (1928) hook which is vciy good in many ways, 
the best books on examinations in the libraiy (for example, Monroe, 
1931, 1936, Jones, 1933; Desclos, 1936) seem to he the books that 
are least ficquently used 

1 Have the Nciv-Type Tests Jfiy lvalue i?i the Business of 
Teaching^ 

Oui l‘Q method of teaching and testing is quite different from the 
traditional N'T tests m both spirit and proceiluie, and if a measure- 
men t-conscious teachei believes the N-T tests have any value m 
the business of education, he will piobably be somewhat critical 
of our method, On the otlici hand, if a peison inteicstcd in teach¬ 
ing secs any advant«tgcs in our 1-Q method, he will piobably feel 
that the traditional N-T tests have relatively little value. 

In contrast with those who speak euthusiastically about a ^^syn¬ 
copated sampling** of N'T items and who seem to derive more 
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pleasuie from testing than fiom tCcicliing> we shall in the following 
discussion attempt to show that the traditional N-'F tests i^Licc a 
special piemmm on the ait of gues&mg (Brmkmeier and Keys^ 1930, 
Seibeit, 1932, Hill, 1937), that they arc not based on any sound 
psycliological principles, that they are not ^‘objective,” that they 
have veiy pool validity, and that then influence on the students is 
undesirable In other words, we believe that tlie tiaclitional ?s/-T 
tests have no value whatever m the business ok education, that their 
use should not be pcimittcd in the schools, and that no academic 
Cl edit should be allowed when they aic used e\clubivelv in the place 
of cxaininations 

The custom in some quarters of teaching orgnniyed and meaning¬ 
ful matciialj and then, on the cxciminations, of not peimittmg the 
students to tell what they have learned (Kimball, 1928) but of 
requiring them to judge or guess at a large number of disconnected 
Items, seems to be an educational fad which will pass out of use aftei 
a few moie years 

2 jhe the New-Type Tests Based on /^Iny Sound Psychological 
Principles^ 

In the theory of the N-T tests, the assumption ts geneiallv made 
that It vs possible to bieak down the uupoitant suhicct matter of a 
cultuial couise into its "elements ” The N-T tests do not encourage 
the students to learn important facts and piinciples in such a way 
tliat they can think and speak and write in an intcgiatcd wav about 
these facts and principles (Jeisild, 1929, Chen, 1933, Baglcy, 
1937) The N-T tests do not cncouiagc the intelligent and .serious 
students to obseivc and think about the vaiioiis meaningful rela¬ 
tionships that aie present in the subject mattci of most university 
courses, They violate the foim-of-leaining lulc that a peisoii should 
leain everything m the foun in \vhicK he wdl latei desuc to use it, 
and tliey at the same time violate the piinciplc that one should 
teach what will be tested and test what has been taught It would 
be a valuable contiibutioii if someone would desciibe the sound 
psychological principles on winch the N-T tc^ts aic based I have 
looked for thcbc piinciples, but have not been able to find them 

3 Aie the Tiaditional Neio-Tvpe Tists "'Objective''^ 

The N-T tests aic often spoken of as “ohjectivc’‘ tests, and it is 
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true that such recognition tests as the true-false, inultiple-choice, 

, best-answer, and matching tests may be scored without cuor if the 
Items arc not weighted for importance, but the completion (recall) 
test, which in some ways is the least objectionable of all the N-T 
testS) IS quite difhciilt to scoie and cannot he scoicd without con¬ 
siderable error 

The word ‘‘objective” is an antonym foi "«;ub 3 cctive” in the 
‘subjective-objective” diialistic dichotomy, and during the iccent 
wave of enthusiasm foi behaviorism, the mere statement that any¬ 
thing was “objective” sometimes settled all of the aigumcnts in its 
favor The items of a test have to be selected and put in the test, 
and if several different people make out A^-7' tests on the same intel¬ 
ligent material, the N-T tests of the different people tend to cor¬ 
relate quite poorly with each othei (Pullias, 1937) Some of the 
supporters of the N'T tests seem to have forgotten that the items of 
the N-T tests liave to be put in the N-T tests 

When the teacher of a couisc selects particulai items to put in an 
N-7’ test, he uses his own conscious-veibal choice pioccsses u\ select¬ 
ing the items, and these are not “objective” processes, and when 
students guess at or attempt to answer the items of an N-T test, 
they use then own conscious-verbal judgment processes, and these are 
also not “objective” processes It would be quite difficult foi a 
teachei to select items foi an N-T test without the use of his 
conscious-verbal choice processes, and it would theoietically be diffi¬ 
cult for students to take an N-T test without the use of their 
conscious-verbal judgment piocesses The construction of all ex¬ 
aminations and the taking of all examinations aic “subjective” 
processes since the conscious-verbal piocesses of the teaclici and the 
students are always uivolvcd 

4 Have the Tradiiioual Neio-Type Tests Atiy Validity^ 

The one objection to the N-T tests that is sufficient in itself 
IS that they are not valid measures of what the administrative officers 
and faculties of universities want the students to learn (Cason, 1931; 
Kelley and Krey, 1934) The question of the validity of the N-T 
tests has generally been ignored (Krey and Wesley, 1932, Kanjel, 
1936; Johnson, 1936, Robertson and Tiyhom, 1937), but in a 
few cases intelligent examination questions have been used as the 
criterion When a poor correlation was obtained between the N-T 
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tests and the mtelligent examination qMcstions, which is the kind of 
conelation that is gcncially obtained, the apologists for tlie N-T tests 
have geneiallv said that the so-called essay examination questions aic 
unreliable, and that the N-T tests are betLci, although Tliaip 
(1^27)> Cheydleur (1929), Sims (1933), Stalnaker and Stalnakcr 
(1934a), Dcsclob (1936), and Stalnaker (1937) did not find that 
the so-called cssav examinations were umeliahlc. One Mould ex¬ 
pect that there would be some variation when diffeicnt people 
grade mtclUgcnt examination papeis, and there is also some vaiiation 
when diffcient people select diffeicnt test items ^iiid include tlieni 
in different intelligence tests 

Some investigate IS have given a gunip of students tiuc-falsc, 
multiple-choice, and completion tests, and scwcallcd essav examination 
questions; and have then coiielated each of the foiu scoies witli the 
average of the four scoies on the four tests These coiiclations are 
often surprisingly high because each scoic is a common factor m 
the aveiage of all four scoies, but it makes very little difteience 
what the conelations aie when the so-called essay examination ques¬ 
tions are used as the ciiteiion 

Vaiious methods have been used to boost the low raw conelation 
relitihilities of the N-T tests, and after these somewhat questionable 
statistical operations, it has been claimed that the leliablity of the 
N-T tests IS high because the '^coriectcd" correlations are moderatclv 
liigh, and that the reliability of the so-called essay examinations is 
low because the raw couclations aie modelatclv low* Some have 
thouglit that It was hettci statistical foim to ^^coricct” the reliability 
coefficients of the N-T tests than to “coiiect’^ the icliability coeffi¬ 
cients of the so-called essay examinations, the statistical piinciplcs 
apparently opeiating difterently in the two cases 

Several expeiiincnteis have con elated the N-T tests and tin* 
so-callccl essay examinations with intelligence tests although the 
intelligence tests themselves may be made up oi N-T test items 

The chance factor in guessing at true-false and other N-T tevvts 
does not operate as it is often claimed, because tossing 40 or 50 coins 
once IS by no means the same as tossing one com 10,000 times. The 
factor of chance opeiates in some of the N-T tests in snmewliat the 
same xvay that it operates in hand of caids in the game of budge 
It lb difficult for any of the academic grades of an individual btiidcnt 
to be valid or valuable when thcie is such a pcisistcnt and prom¬ 
inent factoi of chance. 
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Kinney and Enucli’s (1932) suminarv and Lee and Symonds' 
(1933, 1934) leviews of the N-T tests covci somewhat inderinite 
periods of time, and like many ot the levicws of educational psy¬ 
chology, they seem to include principally ^‘selected” icfeiciices Tlicse 
reviews of the htciature on the N-2^ tests aic very vague on the 
question of the validity of the N-T tests, and the books which rccom- 
nfiend expeilinenlal studies of the N-7^ tests also pass ovci the ques¬ 
tion of validity m an equally light manner Several of the "cnteihd’ 
which seem to liavc heen indirectly icfciied to in tlie lather hinncd 
and foiccd discussions of the validity of the N-T tests have a stiange 
appearance, and it seems that sufficient positive evidence has inad¬ 
vertently accumulated to show that the N~T tests have a poor 
validity and gcncially do not mcasuie wliat they aie supposed to 
measure, 


5. Lutle Disa</} efmeuts Among the E\petts 

It has been claimed that tlicic aie scveial natuial difficulties in 
the way of making out good 2V-7’ tests which arc not always appie- 
ciated by those ^\ho expenment with them (Arnold, 1927, Worces¬ 
ter, 1928, Bird and Andrew, 1936, 1937, Paterson, 1936), and 
scveial of these difficulties depend upon the fact that an N-T ques¬ 
tion is not a good question if a large number of the students know 
the answei It is geneially impossible to know whetliei oi not in 
N-T test Item will be diagnostic ol anything bcfoie it is tried out, 
and aftci it has been tiicd ovit it cannot be used again The result 
of this situation is that those who work with the N-T tei>ts aie prac¬ 
tically always experimenting, although some liave used tlic chionlc 
difficulty iti making out the N-T tests as nn aigument ni then favoi 

Theie aie little disagreements among the expcits on whethei or 
not the students should be mstiuctcd to guess (Votaw, 1936), on the 
amount of time the students should be allowed in taking the N-T 
tests (Rogeib, 1937), on how the items should be arranged in the 
N-T tests (Flanagan, 1937), whethci or not the N-T tests should 
be scored by the students immediately after they take them (Cock>, 
1929), whether or not the students should record their dcgicc ot 
confidence for each item of an N-T test (Sodciquist, 1936), whether 
the score on the tiue-falsc test should be the numhci right oi the 
numbci right minus the numbei wrong, whether oi not tiue-false 
Items sliould be weighted for iitipoitance in the scoring (Corey, 1930; 
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Potthoft and Painctt, 1932), and A\hethei or not the students should 
pive any leasons foi their answers oi guesses (R'IcCluskv and Curtis, 
1926) 

When the N-T test items ate weighted for importance, even the 
so-callcd ^‘objectivit\^” of scoring the tests is destroyed 

6 The Influence of the Nerv-Type Tests 

When the Ifl-T tests arc u^acd extensively in a course, the students* 
attitudes tend to he unfavorable and they often learn vciy little 
1 hcv may not study foi the N'T tests because, in spite of the in- 
structoi^s arguments to the conticU 3 ^ they feel tliat theie is nothing 
to study foi that is impoitant and intelligent If they do study foi 
the N-T tests and Icaiii something, much tif wliat they kain is not 
in an intcgiatcd foim If they icccive a low giade on an N-T test, 
It is impossible to show them the important facts and principles 
whicli they do not know What students sav about tlic diffcient 
types of examinations does not always have an cntiielv clcai mean¬ 
ing, although this mattci is often lefcired to in tlie hteiature, be¬ 
cause tile veibal attitudes of students who aic imtiaiiicd in psycho¬ 
logical and statistical matters may he easil)' influenced by arguments 
in favoi of a paiticnlar kind of examination, especially when the 
cxtamination ts \ciy easy to take 

Meyci (1934, 1935, 1936) has shown that college students leain 
mole when they study for intelligent examination questions than 
when they study fot tiue-falsc, multiple-choice, and completion tests, 
and it has also been found that those students who know the most 
about a subject aie the students xvho object most sttonglv to the 
N-T tests (McClusky and Cuitis, 1926, Fenton and Lehnuui, 1928, 
Tallmadgc and Douglass, 1934). 

7 Casf^ of Spot! fic heatninq IT he if foitncil Exantmaiiorn we Not 

Nfcessai y 

It may make little diffeicnce whether one uses a iccall or a 
recognition test when the leaining material is made up of nonsense 
syllables, and a faiily high conelation may be obtained between a 
multiplc-chojcc and a completion vocabulaiy test with Ficncli wotds 
as mcniory mateiial (Henmon, 1929, 1929a, Seibeit, 1932) Tlicie 
aie lehuivcly few meaningful associations in the nonsense syllables, 
and the psychological processes of a high school oi college student in 
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learning an unfamiliar French word are somewhat similai to those 
of a grammai school child in learning to spell 

In the case of a few specific foims of learning, a measure of 
efficiency rnnv be obtained bv the use of the N-T tests, but the 
difficulty in using this fact as an argument in fuvoi of the N-T tests 
IS that It IS in just these cases of specific learning that formal tests 
and examinations aic not necessary (Bardv, 1923) Some use mav 
be made of the N~T tests with such subjects as arithmetic (HawIces, 
1936, 341-345) and spelling, but thcie aic some arguments against 
giving any formal examinations in tlie elementary schools When 
groups of elementary school children are given impersonal N-T tests 
on, for example, arithmetic and spelling, perhaps in the hope of 
obtaining some kind of comparability, all of the disadvantages of the 
external examiner aie picsent, and these disadvantages aie serious in 
the elementary schools. 

F. A Brief Experiment on the "'Objectivity'* of the New- 

Type Tests 

The principal purpose of the expeiiment dcsciibcd in the present 
section was to throw some light on the fiequently made claim that 
the N-T tests arc "objective,’* 

We were using the intelligent-question method of teaching, as 
described in Section C above, with the 29 students in a class in 
experimental psychology, and the class was being given a written 
examination every three or four weeks The third examination was 
to include a selection fiom 26 already familiar questions on General 
Principles of Sensation, General Visceral Sensations, Kinesthetic 
Sensations, and Painful Sensations. 

One week befoie this examination was to be given, the question 
was raised as to whether or not any members of the class would be 
willing to construct true-false tests on the same fairly definite ma¬ 
terial on which they were to be examined m the legular written 
examination, and sevcial students voluntecied to make up some true- 
false tests The members of the class undcistood that they would 
be graded on their answers to the intelligent oi so-called essay exam¬ 
ination questions. In this regular written examination, the members 
of the class were asked four questions about (r/) tlic attributes of 
sensations, (b) sensory thresholds, (c) the ncives involved in general 
visceral sensations, and (d) the results of Jacobson's studies of 
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piogieqsivc relaxation Four students out of the 29 did not take this 
third regular wiitten examination bccduse thej' were not prepared 
At the next weeklv laboratory meeting of the class, on the same 
or on the following day, the 25 students wlio had taken the regulai 
written exammation wcie given six cliffeient mimeogiaphcd true- 
false tc ts (on the same matcual covered by the written exfunination) 
whicJi had been constructed by six members of the class Tlie stu¬ 
dents who made out the true-false tests and the numbei of items in 
each test were as follows 

Mary £gan U items Marian Rndke 25 items 

Elsie Kohn 25 items Jean Sutlierland 25 items 

Riitli Kowalke 21 items Xfary Tfioinsoii 13 items 

The kc}^ used in scoiing each tiuc-false test was furnished by the 
student who constructed the test None of tlic subjects taking the 
true-false tests omitted any items, and we used the total niimbei 
right as tile score for each subject on each true-false test 
Tlie four students (Alvin Bniss, Loicna Cowgrll, Edwaid Enders, 
and Rachel Stale) who did not take the regular written examination 
because they were unpiepaied were asked to read and grade the 
regular written examination papers, and anothei undergraduate 
student, Raymond Stone, who was somewhat out of touch with the 
mateiial of the course, was also asked to read and giade these icgulai 
wjittcn examination papeis None of the five readers had had any 
previous experience in giading papeis, and none of them peifoimcd 
their 4-hour task with excessive enthusiasm, Each of die five readers 
read one question at a time through all of the papeis, graded it on 
an absolute numerical scale fiom 0 to 13, and did not attempt to 
break up any of the topics into their “elements/’ The five icadcis 
were awaic that some facts wcie much moic important than otliers, 
and they attempted to give their grades Avith this m mind 

Several coiielations have been calculated using the giadcs and the 
scores of the 19 subjects who took both the regular written examina¬ 
tion and the six tnie^alsc tests but who did not constiuct a true- 
false test themselves. The five students who served as readers did 
not take the regular written examination oi the true-fake tests. 

Each of the five diftetent readers gave each of the 19 subjects a 
total numeiical giade on the regular written examination, and the 
correlations between the giades given by the five diffeicnt readers 
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TABLE 1 

CORRFLATIONS DETWLtN TJIE GRAWS GIVFN liY FlVE DlTfCHl KT RtAftPRS OF A 

Set of Inthiigentor So-CALitn Essay Examination Papuis 



Biasa 

Cowgill 

Enders 

Stare 

Stone 

Mdn r 

Bruss 

_ 

+ 62 

+ 64 

+ 55 

+ 81 

+ 63 

Cowgill 

d" 62 

——. 

+ 52 

+ 36 

+ 35 

+.44 

Enders 

-h 64 

+ S2 

— 

+ 79 

+ .49 

+ 58 

Stare 

+ 55 

+ 36 

+ .79 

— 

+ 49 

+ 62 

Stone 

+ 81 

+ 35 

+ 49 

+ 49 

— 

+ 49 

Mdn r 

+ 63 

+ .44 

+ 68 

+.62 

+ 49 


of the uiitten examination aie 

blio«’n in 

Table 1 

The 10 different 

corrclati 

ons range 

fiom + 35 

to +81 

, witli an 

Av 1 

at + 56 


and a Mdn ? at -J-,53 

Each ot SIX diffeicnt students constructed a true-false test on the 
same mateiial coveied by the icgular wiitten examination, and the 
cQirelations between the scores on the six diftcient tiue-false tests 
arc shown In Tabic 2 The 15 diftcicnt coirelations lange fiom 
— 15 to + 69, with an Av ? at + 29 and a Mdn i at + 32 

TABLE 2 

CORHFLATtONS BETWFBN THE SCORPS ON SiX DlPTERENT TrUC-FaLSE TEST3 

Which Covpred the bAMi Material 



Egan 

Kohn 

Kowalkc 

Radkc 

Slither 

land 

Thomson 

Mdn r 

Egnr 

— 

+ 13 

+.13 

+ 18 

+ 02 

—.15 

+.13 

Kohn 

+ 13 

— 

+ 33 

+ 25 

+ 49 

+ 38 

+ 33 

Kowalkt 

+ 13 

+ 33 

— 

+ 62 

+ 37 

+ 10 

+ 33 

Radke 

+ 18 

+ 25 

+ 62 

— 

+ 53 

+ 32 

+.32 

Sutherland 

+ 02 

+ 49 

+ 37 

+ S3 

— 

+ 69 

+ 49 

Thoin^^on 

— 15 

+ .38 

+ 10 

+ 32 

+ 69 


+ 32 

Mdn i 

+ .13 

+ 33 

+ 33 

+ .32 

+ 49 

+ .32 



These lesults show that the five diffeient stiulents who i^iadcd the 
answers to the Intelligent or so-called essay examination questions 
agreed with each othei to a greatei extent than the six students who 
constructed the six diffeicnt true-false tests; that is to say, the grad¬ 
ing of the answcis to the intelligent oi so-called essay examination 
questions was more reliable than the constiuction of the true-false 
tests. 

At this point I presume I should ^‘coiiect" the low law coiiela- 
tioii reliability coefficients of the true^false tests, but at the same 
time accept the lehability coefficients of the readers of the written 
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examination at their face value Oi porhajis I <^hould show that the 
new-type tests arc all light by con elating ncw-tvpc Test A with the 
average of new-type Tests A, B, nnd C In ordei to show that the 
new'type tests measme some fixed native ^‘ability,” pci haps I should 
correlate my new-type tests with an inteUigence test which is itself 
partly made up of new-type test items, In the opinion ot some, I 
should surely claim that, after all, good new-type tests aic difficult 
to make out, and I should make the usual statement that leallv good 
new-type tests can be pioperlv made out only bv experts woiking a 
consideiablc peiiod of time* I should also neglect to mention the 
fact tliat knowledge and experience impiovc the reliability of giaduig 
answeis to intelligent examination questions, and finally, I should 
argue that the chronic difficulty in constiucting good new-type tests 
onl)" goes to show the practical value of these new-type tests. All of 
these things and arguments have ficquciulv been done and made, but 
tile reasons foi doing these things «ind making these aigunients are 
not clear 

Each of the five diftcicnt leadeis of the wuttcii examination gave 
each of the 19 subjects a numerical grade* and we have accepted the 
average of the hve guides given each subject as the best and most 
sensible indication of what the subjects knew about the material, 
and these aveiages have theiefore been used as the ciiteivon The 
scores of the subjects on each of the six diffeicnt tiuc-faUe tests 
have been correlated with this cntciioii, and these correlations, 
showing that the validity of the tiue-false tests is poor, are as 
follows 


Egan 

+ 44 

Kohn 

+ 49 

Koivalke 

+ 50 

Rndke 

“h 66 

Sutherland 

+ 47 

Thomson 

, + 16 


At tins point I should doubtless aigue that these results, if piopcrly 
'‘mtciprctcd/’ mean that the new-type tests aie good and valid tests, 
and that the reason the coriclations with the criterion are not higher 
IS that the so-called essay examinations are notoiiously uiiicliable 
Flowevcr, if anything can be found with which the new-type tests 
coi relate reasonably well this should be looked upon as an excellent 
“cnterion'’, but if nothing L.in be found with which the new-type 
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tests correlate leasonablj-^ well, then it should be lemaiked that a 
suitable and proper cnteiion for the new-t 5 ^pc tests is ically very- 
difficult to find The ncw-tvpe tests aie all ri|>ht, the items m the 
new-type tests have been properly selected, and the ti ouble simply 
lies in the criterion whicli was not used in selecting the items. 
One should select the test items fust, and attempt to find a suitable 
criterion afterwards 

The proceduie ii«cd in constructing many tests has been (a) to 
select the paiticiilai items foi the test, (b) give the test a name and 
assume that the test is a good one, (c) say that no questions can be 
raised about the test because it is "objective^’ and (cl) fail to men¬ 
tion that the paiticiilar items of the test had to be consciously 
selected and put in the test by the pci son who made up the test 
It has been found that if diftcicnt people make out new-type 
tests on the same intelligent material, the new-type tests of the 
diffcient people may correlate quite pooily with each other (Pullias, 
1937), It is strange that the cxpciimcnt of coi relating different 
new-type tests vicule nut by different people has not been more fie- 
quently carried out, especially since some of those who stress the 
practical value of the new-type tests aie piactically always experi¬ 
menting 

The construction of all examinations and the taking of all exam¬ 
inations are “subjective” processes inasmuch as the conscious-verbal 
piocesscb of the tcachei and the students are alwaj^s involved, In the 
brief study that we have desciibed, we have found that the construc¬ 
tion of truc'falsc tests was more “subjective” than the grading of 
students’ answeis to intelligent examination questions 

G Concluding Statement 

In the present discussion we have been principally concerned with 
the intelligent meaningful material of courses taught by the lecture- 
reading-disciission method, and such lesults as have been obtained 
by the use of material with almost as few associations as nonsense 
syllables aic not applicable to our pioblem It seems in geneud that 
the traditional N-T tests should not be used in ex<iniinifig uni¬ 
versity, college, or high school students on any meaningful material, 
and that the moic these tests arc used in couiscs dealing with cultural 
mateiial, the more these couiscs lesemble the “ovci-pcdagogicalizcd” 
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textbooks "\n whose belhes”—as WiUiam James once sixid—''little 
childicnS minds are tnirned to ashes ” 

The use ot some kind of NT test<? which carl be ‘icored without 
error may seem to have an administrative advantage m the matter 
of comparability, but this advantage is somewhat illusoiy since 
the N-T tests geiierallv do not measure what they aic supposed to 
measure 

A well financed attempt was made to sell the Amciicaii N-T tests 
to representatives of scvcial foreign countries at the international 
confcicnces on examinations held at Easthouinc, England, in 1931 
and at Folkestone, England, in 1935 (Monioc, 1931, 1936), and 
this confeiencc is an interesting comincntarv on the pioblcm of 
examinations. A few attempts weic made to sliow that the 
tests had some value^ hut most of these attempts weic made at the 
beginning of the confcience The coufeience as a whole was opposed 
to the use of the lY-T tests as a substitute ten valid examinations, and 
the various leasons for rathei flatly rejecting the N-T tests aic stated 
m a most admirable fashion by Hartog (1931), Bougie (1931, 
1936), Sadler (1931), Burns (1931), Ballard (1936), and Desclos 
(1936a) KandeBs (1936) postmortem inteipietation ot the re¬ 
sults of these international conferences did not iinpiove the validity 
of the N-T tests noi decicase the gencial importance of the problem 
of examinations 

The I'Q method of teaching and testing which wc have described 
IS not offered as a gencial solution ot all of our educational problems, 
but It is in harmony with scveial important psychological priiiciplcij, 
and it could be used in connection with the Iccturc-ieadinj^-discusbioii 
part of many giaduate and uiideigraduate couises It appeals that 
the geneial piinciples and spiiit ot oui method would also have some 
practical advantage and saving grace in the elementary schools, juiitor 
high schools, and high schools, because in spite of all that has been 
said about democracy and education, it docs seem that students 
should learn something before they come to college and should acquire 
some kind of cultural and intellectual infounation at all levels of 
our educational system 
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THE PERCEIVING AND THINKING OF NORMAL AND 
SUfiNORMAL ADOLESCENTS AND CHILDREN ON 
A SIMPLE DRAWING TASKS' 


Ne-w \Qik City T}ade Exieiuion Classes 


Tiieodorv iVl Ahfl and Janl B Sill 


A, Introdxjciory 

Rupp has shown some of the difficulties cncouiiteted 1 ) 5 ^ mental 
defectives in caiiyuig out di.iwing patterns that pieserit no manual 
obstacle (3) Due to dehcieiicv in both cl liter cut i at in|^ and intc- 
giatmg wholes and paits, the feeble-minded individual may, for 
instance, copy a diamond as <i simple oval, oi diaw a ciicle and 
add small pointed coineis along its circumfetcncc to icpicseiit 
angles Also chilchen perforin diffcjciitly from adults tii caiivuig 
out drawing tasks Like mental defectives, they may show eithci 
too little ilifteicnliation, as in (ii.iwmg one circle to lepiescnt both 
the boilv and head of a man, oi inadequate diffcientiation, as in giv¬ 
ing a man two eyes in a piofilc diawing Piaget has called these 
two modes of bchavioi, ^‘syncretism’* and “juxtaposition” icspectively, 
both due to inability to foim sufficient syntheses in the perceptual 
and thinking functions (2) 

The purpose of this study was to coinpaic pcifoini.inccs on the 
same task of siibnounal and noimal subjects of equKalent chrono¬ 
logical age, and of noimal and siipeiioi childicn, voungei chiono- 
logically, but with mental ages faitly comparable to those ot the 
subnoimals, in oidci to deteimnie specifically the siniiUritics and 
difterenccs m performance among these different developmental 
groups The division of a square into smaller ones was mentioned 
by Lew in in his dii^cussion of a dynamic theorv of the feeble-minded 
(1, p 220) He lepoited that the fceblc-niinded solved the task 
by making ^hows of smallei squaies” within the laige square, lathcr 
than bv dividing the squaie by diawing “paiallel lines thioiigh the 
entile hguie ” He did not indicate, bowcvei, at what level of mental 
deficiency this hpe of pcifoimancc took place, noi wliat ucic the 

’^Received in the Editorial Office on June 27, 1938 
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otiicr possible modes of performance eitiicr for the feeble-minded 
or the normal individual, he was merely illustrating^ an intellectual 
defect of the feeble-minded This task seemed to be simple and 
concise, and one whcie the results could be tinalvzecl and lecoidcd 
by faiily objective procedures* 

In presenting tins task to a few siibnoimal subjects in a picliminary 
series, we found we had madvertentlv used two cliftetent methods 
of instruction, cither, we said to divide the sqiiaie vifo sqnnfes or to 
divide It into snialUi squmes. It appeared that these pTchnnnary 
results vailed accoidmg to the type of instiuction used In fact, 
one subject asked what wc meant by ^^smaUcr’^—did we mean 
“smaller and smaller’^^ We decided then to give the two methods of 
instiuction in order to include in our pioblcm the question of the 
influence of type of verbal instruction upon peifoimaiicc, contioiling 
tile conditions to the extent of changing only one woid in the 
instructions, 

13 Procedure 
I Task 

The Ss were presented individually with a drawing of a siiu.ire 
outline (4" \ 4”) One halt of the Ss weic told to take a pencil and 
divide the square “into squaics*^ (Method /!)* The other half 
were told to divide the square “into smallci squaies” (Method B) 
All Ss were allowed to work as long as they wanted and to do 
whatever seemed best to them The experiment was cairicd out 
during 1937 and 1938 


2 Subjects 

The subjects were 322 adolescents and 108 childicn distributed 
into the folW’ing groups ^ 

I Subnormal adolescent school group 208 girls with JQ 
50-79 on the Otis Self-Administering Intermediate Ex¬ 
amination, C/J 14-17, 86?o 15 and 16 

^The in Groups I and II were in the Manhattan Industrial High School 
fot Girls and its Extension Classes, in New York City; the children in 
Group III were in the Barnard School for Girls, the Chapin School, and 
Friends Seminary, New York City, the S'\ In Group IV were in Letchworth 
Village, a New York State institution for the mentally deficient Thanks are 
due the principals of the above schools and the resenich staff of Letchworth 
Village for their cooperation in making this study possible 
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II Normal adolescent school group 94 girls ^vith IQ 80410 
on verbal group tests, CA 1447, 79% IS and 16 

111, Normal nnd superior children 91 girls and 17 boys, 

IQ on SUtiford-BinH 92-146, 26% between 92 and UO 
74% over 100 CA 5-9 

IV Institutionalized siibnoimnl adolescent group II boys and 
9 guls, JQ on Sianford-Binet 40-49, CJ 16-19 

C Results 

The Viirious ways in which the task was earned nut fell quite 
distinctly into six categories as follows 

1 ‘*X~$cctt07{'^ the square as a whole divided into squares 
by unbroken parallel lines running through the entire 
square, hoiuontally and veiUcalW. 

2 *^Nesi** concentiic squares producing <i caiuern or nest effect 

3 built up by successive additions of squaies to 
the first small one diawn «idjoining sides of onginol square, 
result resembling ill 

4 squares drawn separated from, and witlitn, the 
lines forming the original square, not in nest fashion, 

5 ^^Wroiuf* square divided, bin not into anything resembling 
a square, or boxes or ciiclcs drawn all over the paper 

6 two or more methods used, one of them usually 
wrong (Category 5) 

1 Groups 1 aud II 

Our first compaiison is between the performances of Groups I 
and II, the subnormal {IQ 50'79) and normal (IQ 80-110) 
adolescents In Table 1 are sliown the icsults for these two groups 


TABLE 1 


Groups 

w 

Meth¬ 

od 

Total 

No 

X-sec- 

tion 

N % 

Nest 
N % 

Bricks 
N % 

Boxes 
N % 

Mixed Wrong 
N % N % 

L 

Sub- 












nor- 

50- 











mal 

79 

A 

104 

54 52 

26 25 

9 

09 

1 01 

2 02 

12 11 




B 

104 

29 28 

SO 48 

n 

10 

5 05 

4 04 

5 05 

II 

Nor- 

80- 











mal 

no 

A 

47 

3+ 73 

5 11 

3 

06 

2 04 

0 

3 06 




B 

47 

34 73 

6 ,12 

5 

11 

1 02 

1 02 

0 
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rncluding the frequency of responses m each Critcgoiy, uodci the two 
mctliocls of instiuction, A and B 

III tlie subnoimal gioup, the cioss-scction and the nest categories 
contain the large majonty of responses Under Method /i, one- 
half of the responses fell iindei ciosb-scction and one-fouitli under 
nest Undci Method B, howcvci, this situation is icvcised, one- 
foiirth falling undci cross-scctioii and one-half undei nest The 
association of petfoimaiice with the method of instiuction used, A or 
U, is found to be significant statistically bv the method of 
(Table 2). 

TABLE 3 
Subnormal Group 



N 

N 




Method 

X-aectiou 

Nest 

Total N. 



A 

54 

26 

SO 

K2 

IS 10 

15 

29 

50 

79 

P 

croi 

Totfil AT, 

83 

76 

159 




In the noimal gioup, on tlie othci hand, the cioss-section category 
alone contains the large majority of responses Under both Methods 
A and B thiec-fouiths of the perfoimanccs aic cioss-scctions It 
would appeal then, that foi the subnoimal group, the addition of 
the word ^Wallci^' to the instructions induces a subject, who might 
otherwise cross-section the square, to divide it into piogicssivcly 
smaller squares, each one a smaller replica of the one before, while 
in the noimal group, the word ^'smaller*’ Is noi used with the same 
connotation, "piogressively smallci ” Rcgaidless of the veibal 
struction, tlie majonty of the noimal subjects intcipict the task as 
one of dividing the whole squaie into squaies by cioss-scction 
The difference ici mode of perfoimancc between Method A and 


TABLE 3 


IQ 

Method 

Total No 

X-Section 

Nest 




N 

% 

N 

% 

70-79 

A 

30 

17 

57 

6 

20 


B 

30 

7 

24 

18 

60 

80-89 

A 

24 

IS 

63 

4 

17 


B 

24 

16 

67 

s 

21 

(These 

IQ langes conespoiid 

roughly to luciual 

age ranges 

of 10-6—11 

-10 

and 12-0- 

-13-4, respective h ) 
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B appeals between the IQ lallge^ of 70^79 and 80-89 as can be seen 
fiom an examination of Table 3 

In Method Bj the subjects with 70-79 IQ malcc many moic ne*^ts 
than they do by Method A Foi the subjects with 80-89 IQ tlicie 
IS no change in peifoimancc undci Method B Fuithermoic, the 
results for tlie 7^ range 90-110 aie the same as m the given 80-89 
lange On the otlier hand, the diffetcncc between the two methods 
of instruction in the 70-79 IQ range is equally laigc in the lartgcs 
60-69 and 50-59 Appaiently, between the IQ langcs 70-79 and 
80-89 (as nicasuied by the Otis test) thcie is a shift iii the thinking 
piocesscs of the Ss with a lesultaiU change in the meaning attached 
to the diiections given. 

As we alicady had scores on a noii-languagc lest (Plntnci Non- 
Language Mental Test) foi 241 cases in these adolescent gionps, 
we were inteicstcd in finding out whcthci theic was a definite level 
of non-verbal intelligence where a shift in pcrfoimancc bv the K 
method took place as it did on the Otis, a strictly veibai test 
Among these subjects this non-language 70 lange was fiom 53 
tllrougli 130 Wc divided the subjects into two IQ gioiips as we 
had on the Otis Xhcir perfoiinance on the squaie by the classifica¬ 
tions of cross-section and nest is indic«atcd in Table 4 (The otliei 
four categoiies aie excluded heie as the fiequcncies were quite 
small and similai by the two methods ) 


TABLE + 


Pintner 

Non- 

La tigu age 

w 

Mi.tUod 

Total 

No 

X-sec« 

tion 

N % 

Nest 

N % 




50-79 

A 

53 

21 40 

14 26 


5 28 

05>P> 02 


B 

52 

25 

26 50 




80-110 

A 

67 

43 64 

15 22 

X2 

6 64 

P< 01 


B 

69 

29 43 

28 41 





Here theie is a significant ielation between type of icsponse and 
tvpe of instinction in both the lower and [uglier 10 gioups. At 
both levels there is an inciease in nests and decicase in cioss-scction 
under ^ilethod B Even with the lughei Pmtnci 70s (90 up to 
110) there is still a maiked diftcrcncc in pciformancc by Methods 
A and B A difteiencc in verbal intelligence (as measured by tiie 
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Otib IQ) ftither than non-vcibal intelligence is the dominant factor 
in producing the difference in cumprehenbion resulting in dividing 
the square into squaics or into “bmallci” squares 

These results suggest possibilities for further research on the 
understanding of language among those siibnoiniaK whose vcibal 
ability falls below a definite level. Do they take all compaiative 
adjectives and adverbs as signifying piogicssion rathei than as a 
diffeidice in degree^ Foi instance, if they were picscntcd with a 
sample block painted led, with scveial othei iinpainted blocks and 
with some luinting niatcii.il, and were told to paint tlie blocks 
redder than the sample given, would they make each block piogies- 
sively redder than the last one^ These icsults also point to the 
importance oi keeping verbal instiuctions constant in testing pio- 
cedurcs if comparable results are to be expected 

To jcturn to our initial results, wc want to point out also tliat a 
few individuals m both the subnormal and noimal groups made 
responses falling into our otlier four catcgoiies, bucks, boxes, mixed 
and wrong, 49, or 24 per cent of the subnormals and 15, oi 19 
per cent of the normals, performed in this manner It is inteiesting 
to note the overlapping in performance of the two diffcicnt develops 
mental groups, subnormal and noimal, and that, iiiespectivc of the 
intelligence level, some Ss performed the task in a less syncretic and 
less integiated manner (making bricks or boxes) while others solved 
tlie problem with a high degree of synthesis of the whole Even 
among the lower IQ levels of subnormalitv {IQ 50-59) 32 per 
cent gave ciosb-scetion responses, almost as many as in the higher 
levels {IQ 70-79), where 49 per cent gave cross-section responses, 

2 GiQup III 

The results for the children of noimal and supeiior intelligence, 
by the two methods of instruction A and B are given in Table 5 

TABLE S 


Children 

Method Total 

X-sec- 

tton 

% 

Nest 
AT % 

Bricks 

N % 

Boxes Wronp; Mixed 
N % N % N % 

CA 5-9 

IQ 92-146 

A 

54 

2+ 4+ 

IS 28 

6 ,M 

6 11 

2 04 I 02 


B 

54 

26 4S 

13 24 

3 06 

5 09 

4 07 3 06 
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llie childien do not icact diftcicntly undei Methods // nod 
the frequency of their responses m the (hliexcnt categories being 
practically identical uiidci the dii+eicnt t)qies of instruction ConsC' 
qucntly, we may say that as group they do not respond specifically 
to tlic woid “smaller’* as did the adolescent subnormals In this 
lespect their behavioi is more like that of the noimal adolescents. 
On the other hand, the chiUlien cioss-scction the squaic only two- 
thirds as frequently as do the noiinal adolescents (under both 
Metliods J and only about 50 pei cent of the clirldrcn and 75 
per cent ol: the normal adolescents did so). Then frequency of 
response by cioss-section is like that of the subnormal adolescents 
undei Method //, but is not reduced undci Method B as it was for 
the subnormals. This coircspondcncc of icsponsc tvpc undci ^Method 
B with classification of oui subjects into children and subnormal 
adolescents is significant by the method of X“ aj) shown in Table 6. 


TABLli 6 


13y Method B 

X-qecrioii 

A' 

Ncbt 

N 

Total N 



Children 

26 




91+6 

Subnormal 

29 



P 

< 01 

'Eoial N 

SS 






At the same time, the chddien make twice as many nest responses 
as the normal adolescents (26 pei cent as against 12 per cent by 
Methods A and B combined) and equally as many as the subnoimals 
by Method A (25 pei cent), but this frequency of nest responses, as 
we have said, is not incieased under Method B as it was for the 
subnormals (24 pei cent as against 48 pci cent) 

Only 27 per cent of the children’s responses by both methods of 
instruction, A and i?, fall in the othei cntcgoiies, bricks, boxes, mixed 
and wrong Tlicir behavior m this respect is like tliat of the sub¬ 
noimals (24 per cent) and only slightly diffeicnt from that of the 
normal adolescents (19 per cent). 

Wc next compared the peiformance of the children divided first 
into younger and oldei chionological age groups {CA 5-0—6-11 and 
7 . 0 —9-11), and secondly, into the younger and older mental 
age groups (MA 6-0—841 and MJ 7-0—941), to see whether 
there were diftcrences in modes of response under the two methods of 
instruction as chionological age and mental age xverc varied. We 
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touncl no diftcienccs. Consequently^ wc j^rouped together the le- 
sults of Methods J nnd and compared the lesponscs of the 
younger and olclei chronological and mental age gtoups. The re¬ 
sults for the chronological age levels aie given in Table 7 


TABLE 7 


Chionological 

Total 

X-section 

Nest 

Bucks 

Boxea 

Mixed Wiong 

nges 

N 

N % 

A' % 

A' 7o 

N % 

AT % 

N % 

5-0—6-11 

46 

1+ 30 

15 32 

+ 09 

5 11 

4 09 

4 09 

1 

T 

VO 

62 

36 58 

13 21 

6 10 

6 10 

1 01 

0 


As chronological age incieases the numbci of whole lesponses 
of the ci oss-section category incicases appieciablv* but, concomitantly, 
the ficqucncy of nest responses does not decrease appicciably as it 
•did in comparing the subnoinial and noimal adolescents, Among 
the chilclicn, the differences in icsponse between the five and six- 
yeais olds and the seven through ninc-ycai olds lies in a change of 
frequency of responses m the other catcgoiics, bricks, boxes, etc, as 
well as the cross-section catcgoiy 

Among the younger children, CA 5-0—6-11, 37 pci cent make 
responses falling in the four categories, bricks, boxes, mixed and 
wrong, while among the oldci childien CA 7-0—^9-11, only 21 per 
cent respond in this manner 

Our next step was to compaic the fiequencv of i espouses falling in 
the cross-section category with those falling in the othei five cate- 
goiies grouped together in ordci to find out the relationship between 
tlie chionological age level and mode of peifoimance Tire rcsxilts 
are (Methods zl and B combined) given in Table 8 


TABLE 8 




Other five 




Chronological 

X-section 

cate go I les 

Total 



age 

AT 

N 

N 



5-0—6-11 

14 

32 

46 

X2 

8 108 

7-0—9-11 

36 

26 

62 

P 

<01 

Total N 

50 

58 

108 



Using the method we see that thcie is a signilicant connection 
between mode of response (cioss-scction and ail other categories) 
and chronological age level 
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We earned out the same jnoccdiue foi hvo diHeient inciital age 
kvcis among the children, gioiiping togcthei the icbpoiibcs under 
Methods A and B with the lesxilts given m Table 9 


TABLE 9 



Total 

X-section 

Nest 

Bi icks 

Boxes 

Mixed 

Wi 

ong 

Mental age 

N 

A % 

jV % 

A' 7o 

jV 

JV % 

JV 

f/ 

/o 

6-0—8'U 

62 

22 36 

21 34 

5 OS 

6 10 

4 06 

4 

06 

9-0—12-11 

46 

27 59 

8 17 

5 11 

5 11 

1 02 

0 



As can be seen, thcie is a dehmte incicase in ficquency q { cioss- 
section 1 espouses with incieasc in mental age ns was the case with 
the lucicasc in cliiouological age. But tilso, there is a decided 
decrease in the ficqucncv of ucst responses os menud age uses, winch 
was not the case with increase in clnoaological age By the X'** 
metlioci, the lelationship between mental age level and mode of 
icsponse (cioss-section and nest) we obtain a X- of 5 576, 
.02 > P > 01, showing that tliese results aic statistically reliable. 

As in the case of the chronological age compaiisons, thejc is also a 
dccicasc in the fieqiicncy of responses in the four otlici categories 
(bricks, boxes, mixed and wrong) as mental age incieases In the 
6-8 mental age gioiip, 31 pci cent of the total iespouses fell In these 
categories, while m the 9-12 mental age gioup, only 24 pci cent of 
the 1 espouses do so The latter fieqiieiicy is tlic same as tlic fic- 
qucncy of tliese inodes of response found among the subnoimal 
adolescents whose mental ages weie loiighly equivalent to tliosc of 
these old Cl childicn Bui as we have seen, there is one cjunlitativc 
difference in verbal comprehension between the children and the 
subnoimal adolescent-^ In compiehcnding the total sentence of the 
instructionb, the cluldicn did not dvstvngmbh the woid ^Smaller^* 
as having a specific meaning of piogicssion, as did the subnoimals 
We do not mean to imply that the cluUhcii neccssanly robpoiulcd in 
a more inatuie mannei than the subnoimals in compieEiending the 
two sets ot instiiictions as having the same meaning of division into 
smallei paits The liighei giade subnoimals may well have been 
making finci distinctions of meaning than did the children 

3 Gfonp IV 

The results for our lowci subnormal gioup, IQ 40-49, cannot 
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be comprUed directly with the other groups as to mctliods of in- 
stiuction A ‘iiid Bj since the subjects had difficulty undcistanding 
tlic task requited and frequently needed to be given instructions by 
both methods in order to obtain a iespouse It appealed that if 
they faded to perfoim under Method the addition of Method 
B, or the word “smallei/’ mducctl them to respond Sometimes 
they merely made an additional squaic outside the square outline 
and had to be given the fuithci instruction of dividing the squaie 
inside the square 7'*he distribution of then tesponscs is given in 

Table 10 


TABLE 10 



Mcth- Total X'Section 

Nest 

Bi icks 

Hoxes 

Wrong Mixed 

G-roiip IV 

od N iV fo 

N % 

% 

N % 

N fo N ^/o 

IQ 40-49 

A and B 20 t 05 

3 15 

0 

11 ,55 

4 20 1 05 

Here, 

the ma|oiIty of i espouses fall 

111 the boxes catcgoiy, only 


one S among the 20 was able to divide the squaic as a wliole in a 
Closs-section Conscquentl3^ wc enn see that thcie is a considciablc 
difteiencc ui tlie compichension of the task between this lowei level 
of mental deficicncv and our othci gioup of subnormals of gieatci 
InteUigente The gioup with the IQ range 4049 pci formed more 
frequently m the manner suggested by I^ewm (1, p 220). 

Although the mental ages of the imbeciles overlap those of the 
children iii the mental age range 6-8^ they do not succeed as fiC' 
qucntly as did these children, in pcrfoiming in an intcgiated man¬ 
ner, cither crosS'Sectioning the square as a whole oi even dividing 
up the whole into nests of squares Thiitv-six per cent of the 
clnldieri with mental ages 6-8 cioss-scctioncd the squaie as a wliolc, 
and 34 pci cent made nests of squaies, while only 10 pei cent made 
discrete boxes* 

We must realize, of couise, that the imbeciles were institution¬ 
alized, with httle chance for educational oppoitunities, wlnle the 
clnldren had cultural opportunities tor development both rn tircii 
homes and in private school, Ovoi and above this dvftcrcocc, how¬ 
ever, IS the difteiencc in quality of thinking, the children showing 
greater flexibilily, the adult imbeciles gieatci iigidity oi in/lexihility 
in mental functions Lewm has explained thb difteiencc between 
the child and the subnoimaJ as being due to a difterciiLe in ability 
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to thmk in a concietc oi in an abbtiact manner “This ihfhcuUy 
concerning abstiact thinking,“ he says, “appears pronounced in the 
feeble-minded at an age at which the child of equivalent mental 
age no longci shows this peculiar concictcness” (1, p 223). 
Ccitainly, the cross-sectioning of the squaic as a whole oi inaking 
a graded senes of squares one within the otliei (nests) icq in res 
gicater abstraction in thinking ihiin does making disciete squares 

4 lit dividual Dtffeienieii 

Within each of oui categories of iespouses, we find fuithci in¬ 
dividual differences in peitoimances Sometimes in using the bricks 
method the final lesult appealed piactically idcntic.il witli tliat of 
the ciobS'SCCtion, while at othci times the sides of the hntks were 
sepalated fiom the squaic outline oi one column was sepaiatcd 
fiom the otlicis One might say that m the foiinci iespouse, an 
inefficient cioss-scction, oi nioic intcgiatcd method was used, while 
in the lattei, an efficient boxes, oi less integrated method was used 
Responses might become eitliei moic or less mtcgiated as the pci- 
foimance contin\ied A camera rcsptaise sometimes became a 
square '‘pual oi even staited as such, Pcihaps tins indicated a more 
complete siiiiendei to the idea of “smallci” latliei than “divide” oi 
“squaic 

Tlie length of time spent on the task depended not only on the 
type of the lesponse itself, but also on the gciicial mode of attack, 
wliether hesitantly, impulsively or carefully Theie wetc indi- 
vulualb who divided the ‘equate as exactly as pobsible, into equal 
([uaitcis, while otheis staited on one side and dtew paiallcl lines, 
^vlth no appaicnt mcasuiement ahead of time Sometimes a stiong 
peiscvei ative ticnd was displayed in that the squaic might he cioss- 
sectioned foi as many a^ 25 minutes, until a gray shading covcicd 
the whole squaic,—or the conccntiic squares of a camera were 
dvawn vciv close together and continued to a dot 

As III many test pcifoimances, the qxiestions and icmaiks showed 
ccitain indi\idual dlftcicnces in numbet and kind Some subjects 
asked many qiicstions bcfoic staiting, while otheis began immedi¬ 
ately Questions wcie asked about the diicctions, the pm pose of 
the task and the othci individuals’ peifoimanccs ?uy'/lcmcnt at 
both the simplicity of the task and the lack of a time limit wcie 
expressed by some, well as woiiy, amusement, oi unconecin with 
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the whole activity At txmcs, insight into the thought processes of 
an iiKhvidiial wcic gained fiom icm.iiks and questions 

Final icsponscs, thcicfoic, might be identical as to catcgoiv, yet 
vaiy in the method of developing the icsponsc^ in peiseveiation, or 
in the gencial approach to the piobkiii 

D Conclusion 

In this study wc found quantitative and qualitative diffciences in 
modes of performance on a simple dia^viiig task among dirierent 
developmental gioups, childicn, adolescent subnonuals (imbeciles 
and higher grades), and normal adolescents Xhe most strilcing 
differences found were, in the first place, the gicatcr concicteness 
of pei foi inance on the pa it of the lowci grade subiioiinals in con- 
tiast to the young childten of equivalent mental age, and secondly, 
the special mode of compiehcnsion of the vcibal instiuctions on the 
pait of the highei giadc adolescent subnoiiiialb. This mode of 
compi eh ension was not only qualitatively difteicnt from the normal 
adolescents of equivalent chronological ages, but also (luahtativcly 
difteicnt from the younger children of equivalent mental age. 

On the other iifiad, wc found a certain amount of overlapping in 
modes of peifoimancc among the diffcicnt developmental groups, 
even on a simple task, suggesting that a iigid clasbification of groups 
on the basis of chronological age or of composite scoie on a stand- 
aidized test (mental age) does not tell us everything about the 
mental functioning of the individual, the wav& in which lie pei- 
ceives, comprehends, oiganr^es his ideas, and caiiics out the tasks 
he has to do The noimal individual docs not invariably react in 
a highly integrated and synthetic mannci to even a simple task le^ 
qiiircment, nor does the child and bubnoimrd icact ncccssaiilv in r 
less oiganized and inoie S 5 mcietic mannei to the same task icqiiire- 
inent And finall)^ the child and the older subrioimal of equivalent 
mental age do not nccessardy react in the same mannei to tlic same 
task situation 
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NATIONALITY PREFERENCES AND STEREOTYPES 
OF COLORED CHILDREN^ 

Psychological Sit Vice Cetilci, Si Louis 


H iVlELlZER 


A The Problem 

Made in Amciica aie the feeling aad thinking rctiLUoiib of chil¬ 
dren boin and raised in the United Statei> So made .uc the nation- 
nlity and race prcfcicnccs and stcicotypes of coloicd chdilien A 
competent antlnopologist in a study of the social oiigiri of tiic negio 
goes so far as to asseit that the p*% 3 ^cholog\^ of the negio in the United 
States is such that *hhe sanctions of the wliitc population aic the 
accepted sanctions of iiegioes,” that "'white bchavioi patterns <iic 
not only automatically adhered to but conscioiisly sluveu foi” 
(3, p. 253). To what extent is this tendency to accept the cultnial 
values of the mfijouty group manifested in the nationality picfeicnees 
and attitudes of coloicd children? Few, if any, of the pievioiis 
studies of ncgiocs thiow mucli light on this pioblcm This topic, 
foi example, is not at all tonched upon in the comprehensive volume 
on The /htiettcan ISJegto (14) published by tlie Ameiican Academy 
of Political and Social Science Illustiations of picjudiccs and gem 
eial discussions of the social significance of race picjudice arc found 
in books on social psychology^ and in such books as Donald Young^s 
Ameritan iT/??ior/iy People (15) or Lasker’s Rnie Auiitula i» 
GhiUben (5) Bogaidus (1) leported a social distance study on a 
group of 200 ncgioes in his volume on ation and Race Atti¬ 

tudes But no systematic study of this paiticular problem, the lacc 
piefciences and stcieotypes of colored children, lias been made Tlie 
present stuih represents an attempt to hU this gap^ The pm pose 

"^Received in the Bditoiial Oflice on July 5, 1938 

^Sec, for example, Chapter XI in (9) and Chapters XVIII and XIX in (16). 

^hc writer indebted to many individuals foi help which made pos¬ 
sible the bringing of the present study to completion His hist indebtedness 
IS to Mrs Myra F Dubinskv, who was particulailv helpful in picpaiing 
the study for piibhcJtion Others who have helped with the scoring or 
statistical work are Mr Ernest Haveman, Mrs Alice E Heilman, a[id a 
number of F ERA workers sent V)V Dean F, M Dcbatin of Wa'^Uington 
University For coopeiation of school authorities the wiiter is indebted to 
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IS thus to uwchitgate the nature ot the race *incl nationalitv attitudes 
of coloied child icn by anuh/aiif^ tlic piefeicnccs expicssed by a jcp- 
icsentative group, coiupanng these piefeiences with those expieisecl 
by a gioup of white children, and anaiizing the icasons given by them 
foi the picfcreiiccs they mjikc Spccificallv the tiucstions investi¬ 
gated in this study aie' What nationalities oi laccs do coloied 
children piefer^ How do these piefcienccs difl-ci fioin those made 
by a group of white children^ How intense aie the feeling leiictions 
tonards nations and laces they like oi dislike^ What icasons do 
they give foi then expiesscd feelings^ To what extent does stereotypy 
cliaiacteiize these reasonsWhat is the natuie of then race and 
nationality stereotypes^ What do these stereotypes signify as '‘sets*^ 
toi social mteiaction in the Amciican scenc^ 

D. The Children Examined 

Thiee hundred and sixty-four coloied childlen selected from one 
of the better schools of the colored district in St Louis were the 
subjects of this expeiinient St, Louis, it will be remembeicd, is 
dominantly Southern in the emotional atinospheic it sets foi the 
negro in the city. In the distiict wheie tins school is located 14 
per cent of the population ovei 10 yeais of age wcie lllitciatc in 
1930 Only 100 of the group of 4000 Illiterate negiocs, howevci, 
were undci 21. In 1932 only 8 per cent of the dwellings in this 
district were occupied by the owncis. Of the houses in the area, 
32 per cent had a value over $3000 oi a icntal ovei $30 a month 
The median rental of the houses was about $26 50 pei month. The 
children vveic selected horn grades five to eight inclusive The age 
range was fiom nine to sixteen The average age of the children 
fiom the fifth giade was 115, of the sixth grade childien, 12 3, 
of the seventh giade children, 13 5, and of the children fiom the 
eighth grade, 13 8 This is somewhat, but not very much, above 
the age-grade norms for the population as a whole. The aveiage 
educational letardation of the gioup would be somewhat more tlian 
one year The group of white childicn used foi compaiing prefci- 
ciices of the coloied group was composed of 1265 childicn langmg 
in grades from five to eiglu inclusive, and selected from thiec eco- 

the following Di Henry Gelling, Superintendent of SclxooU, Mr Gcoige 
R Johnson, Dnectoi of Tests and Measiiicincnts; and Miss Matliildc C. 
Geeks, Assistant Superintendent To all teachers and chiltlicn who 
cooperated the wiifter expresses his gratitude 
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nomic level ncighboihoodb ^ The examining was done in 1934 

Some light on the cultural backgiound of the coloicd gioup can 
be obtained fiom a smvey of the books and magazines these chilclien 
lead Nmety-severi of the 364 cluldren (26 6 per cent) icpoited 
leading no books whatever Only 18 reported using libiary hooks 
School books received ficquent mention Thirteen reported lead¬ 
ing faiiy talcs, 21, lustoiy books, 13, the Bible Seven said they 
read Tieasme Island. Thice lepoited reading stmics of d\ftc\ei\t 
nations Tovi Sazuyet received two mentions, adventure books le- 
ceived seven mentions, poctiy, eight, the Book of Kuowlcda^j four, 
and 8port Sto)ies, two* Among the seventy-some books ^vhicli le- 
ccived one mention aic The P}tnce and the Panpet, Salt and Peppet , 
Alice in TVondeilandj Life of Booket T. PFashui^tou, Ne^toes in the 
JForlfl PFa/j Thint/s foi Gvls to Do, Yonng Tratlets, and Hinkle' 
betty Finn 

One hundred and ninety-two of the 36+ chlldicn (52,7 pei cent) 
icpoitcd that thev read no magazines Tine Sioty outiankcd all 
othei magazines and icceivcd 39 mentions Movie maga/ancs re¬ 
ceived 20 mentions, Sfltnulay Evemng Post, 19, Libetty, 14, Lave 
Mii/oi, 13, Lit era) y Digest, 12, Detective Stones, 10 Between 
five and ten mentions were given to the following* American, Tme 
Romance, Tme Confessions, Time, Ladies Plome Journal, JFoinarfs 
Home Companton, Child Life, National Geographic, McCalls, 
Popular Science, and Boy's Life Among the magazines that re¬ 
ceived from one to five mentions arc Red Book, GoUtci^s, Delnteatoi, 
Mystery, Boy Scout Magazine, JVestern Magazine, Pictorial 
Review, and American Youth, 

C Procedure 

The original plan was to study the pioblcms of nationality piefci- 
ences by the vise ot three supplementary methods, (a) tlic Paired 
Comparison Method as desciibed by Thurstonc,'^ foi its statistical 
advantages, (b) a foi in devised by the wiitci to get infoim«itioii 
concerning the dcgiee as well as duection of feeling for eacli iiation- 
aiitv 01 lacc and statement of leasons foi Icchng expressed, (c) 


Toi (!e>criptu)n of the three cLonoiniL level aieas see Meltyei (8, p 592), 
aaJ also the de«Lripti-oi' of suLqea and piocediire in (7) 

*Foi discussion of this method the leadei is refeired to the following 
a 1 tides Ihuistone (l^), GtwUoid (2) and Melt/ci' (7) 
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individual interviewing proLccluic rtinging from free absociation 
to direct questioning The piesent study is limited to a consider ation 
of tlie findings from the use of the fii^t two methods. 

The instructions foi the paiied comparison sheet read ,is follows 

This IS .111 expei unental study of gioiip attitudes You are 
asked merely to unde rime tlic one of each pair with whom you 
would rathei associ.Uc Foi example, the fiist pair is 
Englishman - South American 

If, in general, you prefer lo associate with Englishmen rather 
than with South Aiuencaiis, iindcjline Englishman If you 
piefer, tn general, to associate with South Americans, iiiulerlinc 
South American If yon hnd it dithciilt to decide for any pair 
simply umlerhnt one of them anyv\a> Be sure to underhnc 
one of each pair even if you have to guess 

The nations and laccs induclcd aic Aincucan, Aiincnidn, China¬ 
man, Englishman, Fienchinan, Geim.ui, Greek, Hindu, Iiishman, 
Italian, Japanese, Jew, Mc\i'can, Ncgio, Pole, Russian, Scotclim*in, 
Spaniard, South Aineiican, Swede, and Tiiik, 

On the becoiid mimeographed sheet the cliildien wcic instiuctcd 
to check the Jcgiec of feeling towaids cacli of the 21 nations and 
races listed. The range of intensity of feeling included weie in¬ 
tense like, like, ncutial, dislike, and intense dislike Aftei checking 
thcii feeling reactions they weie then instiuctcd to go back and on 
a space to the light, write out the icason foi each of the feeling 
reactions cxpiesscd towaid each nation or i.ice Caie was taken 
that the mstructions weie clearly iindeistood and ample time was 
given the child icn for completing these forms 

D Nationality PreferemciiS oi Colored and 
White Children 

The order of piefeience foi nations and races expressed by colored 
children as well as the prefciences expiessed by a compaiable gioiip 
ol wbite children is given in Tabic 1 

The foiegoing are the lesults of the paiied compaiison method of 
36+ colored childicn and 1265 white cliildien pieviously dcsciibcd 
In the first two columns to the light of the list of mitions aic ie]ioriccl 
the Thurstone scale values for the two groups of cliildien How 
the different nations and race «ne lankcd by the coloicd clirldrcii as 
compared with the white cliildien is heic indicated Tlic last column 
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TABLE 1 

Nationaiity Preferences of Colorpd and Whitp Ciiildrim 


Scale values Rank Diffciciicc 

WCohtcd 126S White for iii 

Nation or race children children White rank order 


1 

Negro 

0 0000 

2 

Aracricaw 

0 

3 

English 

1.0306 

4, 

French 

1 6ISI 

5 

South American 

162JJ 

6 

MexiCcTn 

t 6935 

7 

Spaniaid 

1910+ 

8 

Italian 

2 1736 

9 

lush 

2 27+3 

10 

Japanese 

2 293S 

11 

Scotch 

2 3005 

12 

Gei man 

2 3710 

13 

Russian 

3 6114 

14 

Chinnnun 

2 61+1 

15 

Swede 

2 6960 

16 

Armenian 

2 7679 

17. 

Jew 

2»574 

18 

Greek 

3 0353 

19 

Pole 

3 3730 

20 

Turk 

3 3777 

21 

Ilinclii 

3 7832 


3 6841 

20 

+ 19 


1 

— 1 

0 6840 

2 

— 1 

1 2051 

3 

— 1 

I 9794 

8 

4- 3 

2 1381 

11 

+ 5 

1 8922 

6 


1 9983 

9 

— 1 

12668 

4 

— 5 

2 8263 

17 

+ 7 

1 9438 

7 

— 4 

1 8540 

5 

— 7 

2 4088 

12 

— 1 

3 1490 

18 

+ 4 

2 0769 

10 

— 5 

2 8983 

16 

0 


iz 

— 4 

2 8977 

15 

— 3 

2 7720 

14 

— 5 

3 1833 

19 

— 1 

3 74 VO 

21 

0 


in tile table shows the diffciciicc in the lank oulci of the gioups 
The laigcbt clifteicncc in lank is in the placement of the negin 
Ranked twentieth b 5 ^ the white childien, lie is lankcd hist by the 
ncgjo childlen Otiici nations and races that aic mnikcdly moic 
favoicti by the coloied than by the white aic the Japanese, Mexican, 
South Amciican and Chinaman Less favoted by the coloied cliil- 
dicn to the extent indicated in the last columa in Table 1 aie the 
following nations or laccs Geiman, Pole, Swede, Jews Scotch, and 
Gicek, 

The coil elation between the lank oidei of the coloied child icti 
and the white children is 60 ± 09, This lelaLively low con elation 
13 laigely due to the fact that the coloied children change then owni 
lank fiom twentieth to fiist, and also maikcdly change the lank 
Older of the nations and laccs wliicli coloied childicn tliink of as 
having gieater possibilities foi fiicndly iiitciacting iclatioiib than do 
white cliildicn. Roughly this coiiclation of 60 is a measuic of the 
extent to Avhicli the nationality piefeicnce patterns of Coloied chil¬ 
dren are conapletcly Avweiicau The vaiiabiUty of the colored 
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la actually somewhat larger than that of the white Accoiehng to 
Tim rs tone 

^‘a wide range of scale values indicnlca rather strong and 
rathei unifom naOona] preferences An internatioiiallv minded 
group would give propoitions bovei mg more closely about 50 
and hence the scale separations vvoulil be, on the vvholcj sin<nHer 
than the scale separations for a prcpuliced group” 

Giiilloid argues that the chief f«ictoi detcimining vaiiahrhty is 
the Jictcrogciieity of the group, In the light of the facts piescnted 
hcic It seems doubtful that a smaller vaiiabilitv is m this instance 
a icliable measure of greater toler«ince, A mure plausible explana¬ 
tion li that the colored group of cluldren have, in addition to tlic 
general American cultural pattern, an internal solulanty that is 
responsible fur their reacting difterentlv to those nations and laces 
tliat they feci moic closely related to And it is tins moie niarlcedly 
favorable reaction to groups which they feel closer to and more 
marked unfavorable leactions to groups which have shown more 
signs of rejecting them which explains their somewliat larger 
variability In their nationality piefeienccs, thciefoie, colored 
childien do not show evidence of the undiscTimmating imitations of 
white patterns tliat Hcishkovits gives as a frequently found negro 
characteristic Instead their piefeiencc patterns iiuglit be moie 
s?nd to be the end-p^od\iet of the inteiphw of more com¬ 
monly expressed sentiments of Americans in gcncial, and thcii picf- 
ciences made m the light of their own internal sohdaiity as a minor¬ 
ity gvoup The con elation of ,60 may be taken as a lougli nicasuie 
of the extent to which their prefciencc patterns aie in accoid uith 
the generally accepted public race sentiments in the United States 

E, Intensity or Feeling RE/tCTioNS 

Tlie intensity of feeling i cacti on s to each of the 21 nations and 
laces cxpiessed by the 364 coloicd children are given in Table 2 

A few facts about differences in the degree of feeling are apparent 
fioin the data in the foicgoiiig table Fust, they cxpiess many moic 
intense like reactions than intense dislike leactions—27,4 per cent 
like as compared to 8 6 per cent dislike, many moie like le.ictions 
than dislike—^24,3 pci cent as against 10 2 pci cent N.itions or 
laccs for which they express an mteii'-e dislike aie Jew, Turk, 



U. MELF^LR 


409 


TABLE 2 

Intensity or Fikling Reactions to 21 Nations and Racps 
Exi»ressl» by Coi oano Children 


Nation 

01 race 

Intense 

like 

Like 

Neu¬ 

tral 

Dis¬ 

like 

intense 

dislike 

Omis¬ 

sions 

"Valenu 

score 

Negto 

SS7 

77 

1 9 

0 8 

00 

0 8 

1 86 

American 

84 8 

124 

03 

08 

08 

08 

1 81 

Enghshmnn 

43 9 

334 

14 1 

4 1 

25 

1 9 

1 18 

South American 

31 5 

36 2 

24 3 

3 6 

39 

06 

,88 

Mexican 

322 

31 8 

24 0 

64 

3.0 

25 

86 

Frenchmnn 

30 4 

32 9 

23.8 

77 

33 

1 9 

.81 

Spaniard 

30.4 

27*9 

27.6 

83 

36 

22 

.75 

Japanese 

27 6 

30 9 

22 9 

102 

5 8 

2 5 

66 

Italian 

23 S 

29 0 

27.1 

11 3 

52 

36 

57 

Irishman 

21 8 

27 1 

31 8 

97 

64 

3 3 

50 

ScotchiTinn 

18 5 

31 8 

32 3 

94 

5 8 

22 

46 

Swede 

17 4 

27 3 

35 9 

99 

73 

22 

.39 

Chinaman 

21 0 

30 1 

22 4 

13 5 

11 1 

1 9 

37 

Russian 

15 7 

27 6 

37 8 

10 2 

6 6 

1 9 

36 

Armenian 

13 0 

18 8 

42 8 

12 2 

8 3 

SO 

17 

Greek 

13 S 

22 9 

32 6 

16.6 

12 7 

17 

08 

Pole 

94 

199 

44 5 

n 6 

99 

4.7 

.08 

German 

15 7 

23 3 

26 5 

18 0 

14.9 

1 7 

.07 

Tiiik 

8 0 

16 3 

39 0 

16 9 

166 . 

3 3 

— 13 

Jew 

17 7 

15 2 

24 0 

U6 

25 7 

28 

— 16 

Ilindii 

94 

9 1 

33 7 

18 5 

26 8 

25 

— 45 

Total 

27 4 

24 3 

27 1 

10 2 

86 

24 



German, Greek, Chinaman, and the Pole Much less often icpoitecl 
are intense di$likes foi othei nations and laccs The 10 nations 
01 races that they expiess a maiked intense liking foi are, m the 
order of pieference* Negro, American, Englishman, South Amci- 
lean, Mexican, Fienehman, Spamaid, Japanese, Italian, and Irish¬ 
man The most neutral leactions m the ordei listed aie given to 
the following nations oi races Pole, Arincnian, Turk, Russian, 
and Swede The valence scoic lepoitcd in the last column of Tabic 
2 IS obtained by assigning a numerical value to each degree of feeling 
expiessed, obtaining the algebiaic sum nf all values, and dividing the 
number by the total number of childien leacting The scores as¬ 
signed for each degicc of feeling Avcrc' ^"2 foi mten'^c like and 
—2 for intense dishke, +1 for like and —1 for dishskc, and 0 
foi neutral responses The specific peiccntagcs oi dcgiecs of 
feeling foi each nation can be read dnectly from I able 2 TJic 
cQirelation between the ranks based on the valence score so obtained 
and the ranks based on the scale values obtained by the paiicd com- 
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pnnson mctliod is 95± 01 Tliis tends to affirm the conclusion of 
Sfiffir (12) to the eftect that choice among psyclio^physical methods 
may be made on the basis of a practical convenience, tatliei than 
relative validity. 

F. Race and Nationality Concepts of Colorlu Ciiiiuren 

So mucli foi the preference and intensity of the feeling leactions 
colored children have for nations and races herein investigated What 
of tlieii reasons foi these feelings^ What notions of the vaiious 
nations and races do they have^ To what extent do these tend to 
be stereotyped? 

In racial steieotypes we have, according to Katz and Bialy 
(4, p 280) conditioned responses of vaiying degrees of avcision or 
acceptance toward racial labels "which when they can be applied to 
individuals as they can in the Ncgio because of skin color, we le- 
spond to him not as a human being but as a personification of tlie 
symbol we liave learned to despise *’ The icsults of oui compai ative 
study of prcfcienccs suggest that their picfcrcnccs ate of Amciican 
oiigm modified* by what might be icfeiied to as a Ncgio patterning 
in the American scene What of tile natuie of then stereotypes^ 
Braly and Katz in then study of the lacial stereotypes of 100 col¬ 
lege students had then subjects check a list of traits fin dcsciihing 
each of 10 groups studied. The 10 gioiips wcic* Gemian, Italian, 
Negio, lush, English, Jew, Ameiican, Chinese, Japanese, and Tuik 
In then study they icpoit the 12 tiaits checked foi each of the 10 
gioups Stcicotvpv tlicv indicate bv icpoituig the least numbei 
of traits which must be taken to include 50 pci cent of the possible 
assignment foi each gioup 

Zcligs (17) in hei study of lacc concepts of 200 sixth giade 
cliildieii lepoits only the single most common concept given by the 
childicn to each of the 38 nations and laces studied Illustrative 
examples of concepts given foi favoiablc, neiitial, and unfavoiahle 
reactions to Anieiicaiis, Jews, and Ncgioes arc also included by lici 

No quantitative treatment of the data is made by this invcstigatoi 
The method used in this study is piuposcd to yield the adv.intagc 
of natuialness and spontaneity obtained by Zcligs mIio brul the 
childlen give then own notions lathci than clicck a list given lo 
them by the invcstigatoi, and also the advantage of inoic quantitative 
treatment of the results made by Katz and Bialy 



H MELTZl'R. 


411 


The icasons given by all ot the 364 childicn foi the feeling 
leactions they cxpiessed towaid each nation or race weie classified 
and ranked Space makes the inclusion of all the notions of all 
groups given by the childien piohibitory Instead A\ill be rcpoited 
the SIX most frequent notions of each nation oi race the colored 
children expiesscd. Tlicsc notions, the iiiimbci of times each has 
been mentioned and the pciccntage for each fiequciic 5 ^ all ic- 
ported in Table 3 


TABLE 3 

Thl Six Most Common Racp and NAnoNAiiiT Notions or Coiordd 

Children 


Nation or race 

Six: most common notions Number of 

for each nation mentions 

Per¬ 

cent 

American 

I am an American, it’s iny countiy 

23-1- 

64 29 


They me OK, nice, kind, good, fine 

46 

12 63 


I just like them 

IV 

3 84 


They're my friends, acquaintances 

12 

3 30 


No reason given 

9 

2 47 


They give us jobs 

6 

1 65 


Total 

321 

88 18 

Aimcnian 

Don't know them, no contacts 

241 

58 80 


Nothing against them 

30 

8 25 


7'he>’re all right, nice, good, kind 

26 

7 13 


Just don’t like them 

18 

4 95 


'Dwy ire AmerjCJS/w 

13 

3 57 


I just like them 

10 

2 75 


Total 

311 

85 44 

Cliinnmnn 

They aic OK, nice, kind, good, fine 

53 

1455 


I’heyTc evil, mean, cruel, bad 

30 

8 25 


They’re good cooks, I like their chop suey 

^ 24 

6 59 


Don't know them, no contacts 

22 

6 05 


I just like them 

19 

5 23 


I have Chinese fiieiula 

15 

4 12 


Total 

163 

44 78 

Engltslirnan 

I can iindeistand tlicii langiiigc 

67 

18-12 


No reason given, no contacts 

56 

15 38 


Thev’ic OK, nice, kind, good, fine 

52 

14 30 


Thev’ie like us, it’s our mother countiy 

12 

11 50 


I just like them 

16 

-1 40 


! have English fiieiuls, acquaintances 

16 

440 


Total 

249 

68 40 

Ki ciirlunnii 

I don’t know them, no reason 

96 

26 37 


They’ic OK, nice, kind, good, fine 

63 

17 30 


I like Ihcir accent, language 

32 

8 80 


They’re our allies 

20 

5 50 


Nothing against them 

13 

3 57 


Don’t like them 

12 

3 30 


Total 

236 

64 83 
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Six mobt common nolions Number of 

Per- 

Nation or riice 

for each nation 

mentions 

cent 

Geiinan 

They’re warlil\e 

They’re OK, good, nice, kind, friendly 

58 

IS 91 


39 

10 71 


1 don’t know Ihtm, no contacts 

37 

10 16 


T just like them 

32 

8 79 


They help when in need 

27 

7 12 


They talk funny 

12 

3 30 


Total 

205 

56 32 

Greek 

Don’t know them, no contact 

65 

17 85 

They’re 0 K, nice, kind, good, fine 
They’re good cooks 

45 

12 33 


43 

U 80 


Nothing agniDsf them 

25 

6 87 


They’re evil, mean, cruel, had 

Just don't like them 

22 

6 05 


20 

S 50 


Total 

220 

60 44 

Hindu 

Don’t know them, no rensoii 

149 

40 93 


I don't lilcc them 

29 

7 96 


They're evil, mean, bad, cruel 

26 

7 14 


Nothing against them 

They're OK, nice, kind, good, fine 

19 

5 22 


IS 

4 12 


They're sncak>, tricky 

13 

3 57 


Total 

251 

68 9S 

Irish 

Don’t know them, no reason 

108 

29 67 


They're nice, good, kind, 0 K , fine 

60 

1647 


Nothing against them 

Just don’t like them 

22 

6 05 


3 6 

4 40 


They’re evil, mean, bad, cruel 

14 

3 84 


I have Irish friends 

14 

3 84 


Total 

234 

64 28 

Italian 

Don't know them, no reason 

94 

25 82 


They’re nice, kind, good, fine 

I have Italian friends 

58 

15 91 


22 

6 05 


Nothing against them 

16 

4 40 


Just don’t like them 

15 

4 12 


They’re evil, mean, bad, ciiicl 

14 

3 84 


Total 

219 

60 16 

Japarese 

Don’t know them, no contact 

70 

19 23 

They’re 0 K , nice, good, kind, fine 
They're smait, clever, wise 

Appear an ce—cl rc ss 

54 

14 83 


22 

6 05 


21 

5 77 


Notliing against llicm 

16 

4 40 


They’re wailike 

13 

3 57 


Total 

196 

53 SS 

Jew 

They cheat, arc unfair, dishonest 

58 

15 91 


They’re nice, good, kind, fine, friendly 

38 

1043 


1 have Jewish friends 

21 

5 77 


No reason given 

19 

5 23 


They’re evil, mean, had, cruel 

19 

5 23 


Can’t understand and dislike language 

IS 

4 12 


Total 

170 

46 70 




H, MELTZER 


413 


TABLE 3 {co?itinned) 


Niition or race 

Six most common notions 

Niiinher nf 

Pli- 

for each nation 

mentions 

cent 

Mexican 

Don’t know them no reason 

68 

18 68 


They’re O K, nice, good, kind, fine 

I have Mexican friends 

53 

14 55 


18 

4 95 


Nothing agaiiut them 

18 

4 95 


I like then music Jind songs 

16 

4 40 


Just like them 

13 

3 57 


Total 

186 

51 09 

Negro 

I am a Negro, it’s iny race 

270 

7+17 


They’re OK, nice, good, kind, fine 

22 

6 0S 


Just like them 

n 

3 02 


I have Negro friends 

10 

2 71 


No reason given 

10 

2 74 


It’s the dark race, our color 

8 

2 17 


Total 

331 

90 90 

role 

Don’t know them, no reason 

197 

54 12 


Nothing against them 

24 

6 59 


They’re OK, nice, good, kind, fine 
It’s cold there, too far north 

Just don’t like them 

22 

6 05 


15 

4 12 


14 

3 84 


Just like them 

11 

3 02 


Total 

283 

77 74 


Russian 


Scotchman 


Spaniard 


South American 


Don’t know them, no reason 132 

They're O K , nice, good, kind, friendly 48 
Nothing against them 20 

Appearance—dress 15 

They’re incliistnoiis, ambitious 1+ 

Just don’t like them 1+ 

Total 243 


3 6 24 
13 19 
5 50 
1 12 
3 84 
3 84 
66 73 


Don’t know them, no reason 
They’re OK, nice, good, kind, fine 
Just like them 
Appeal aiice—dress 
Customs 

Just don’t like them 
Total 


141 38 73 

53 H56 

IS 412 

13 3 57 

10 2 75 

10 2 75 

242 66 48 


Don’t know them, 
They’re 0 K , nice, 
T like then dances 
I like their music 
Just like them 
Appearance—dress 

Total 


no reason 

good, kind, friendly 
and songs 


110 

35 

33 

20 

15 

11 

224 


30 21 
9 61 
9 06 
5 50 
4 12 
3 05 
61 53 


Don’t know them, no reason 
Thcv’ie OK, nice, good, kind, friendly 
Xi’s neai Aitieiica 
Just like us 
1 studied about them 
They raise good crops 
Total 


no 

46 

27 

22 

22 

18 

245 


30 21 
12 63 
7 40 
6,05 
6 05 
4 97 
67 31 
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TABLE 3 {contniued) 



Six most common notions 

Number of 

Per- 

Nation or race 

for each nation 

mentions 

cent 

Swede 

Don't know them, no reason 

155 

42 58 


They’re OK, nice, Kood, kind, fucnclly 39 

10 71 


Nothing against them 

24 

6 59 


Just like them 

17 

4 67 


Don’t like them 

17 

4 67 


They’re industrious, hard working 

11 

3 05 


Total 

263 

72 27 

Turk 

Don’t know them, no reason 

15k 

42 30 


They’re warlike 

35 

9 61 


They’re evd, bad, unfriendly 

27 

7 40 


Nothing against them 

2? 

6 05 


They’re 0 K, nice, good, kind, fnendlv 22 

6 0S 


Jiiat don’t like them 

n 

4 97 


Total 

27H 

76 38 


A study of coioicd childlen's notions of Anicileans in pait re¬ 
ported in Table 3 cleaily suggests that tlicii reasons foi feeling 
as they do about them is due to tlicii identification ^vitli the group 
I am an /hnerica?t or if is my coiintiy aie illustiativc notions The 
dependence of the ncgio on the whites foi jobs is a notion that 
SIX of the young subjects aiicady have acquiicd Influenced by their 
study of American histoiy aic tlieir leasons foi feelings they cxpiess 
towards the Englishman Illustiativc ate such icasons as, they are 
like us, It IS out mother countiy, they aie discovcicis and exploieis, 
they staited tlie Industiial Revolution Also influenced by hisloiy 
teaching are the following leasons foi feeling ic act ions to Span¬ 
iards' aie exploieis and discovcTCis, they sank the Maine, aie fond 
of gold They weie out allies in the Gicat War is a icason given 
foi likmg the Englishman, Fienchman, and Italian 
They’re OK, fine, nice, good, appear^ as one of the six most 
frequent leasons foi the feelings cxpicssccl towaids all of the 21 
nations and races They he evil, bad, mean, ciuci, is given as one 
of the six most fiequent notions foi seven of tlic twenty-one nations 
and laces Nations oi races so described include Climainan, Gi celc, 
Hindu, lush, Italian, Jew, and Tuik A liking foi then music and 
songs IS one of the six most Yicqucnt leasons given by the coloicd 
cliildien for their feelings towaids two gioups—Spam aids and Mexi¬ 
cans, Industiioiisncbb as one of the six most common reasons for 
liking IS expressed by the colored childicri towaids only two gioups— 
Russian and Swede 
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NoUons of the Chmaman that appeal to be more in accord with 
the Ameiican steieotvpes than are the six most frequently given in¬ 
clude the following ate peaceful, clean, honest, tuistwoithy, make 
beautiful dishes Othci leactions to the Chinaman are Tni afraid 
of them, have Jong fingei nails, are awkward, kill and chop up 
people, aie supcistitioiis, and they put a wall around them The 
coloied childieii’s notions of the Giccks seem to be influenced by 
fiagmentaiv knowledge of early Gicck histoiy as well .is modem 
Gicece Repiescntativc reactions aie* they arc beautiful, aic good 
athletes, tlicir solclieis weai diesses, I like to see them rmit Cliai- 
actciistic notion^ of the Scotch include such icactions as I like 
then bagpipes, I like tlicii accent, they hate the Iiisli, their men 
weal diesses, aie qiianclsomc* 

They me wmhke is the leason given foi 1J8 dislikes, 35 nciitial 
icactions, and 16 likes Of all tlic nations studied Gcimany is by 
far most often so described (58 mentions), Tin key is second with 
35 mentions Japan is a pooi thud with 13 mentions Othci nations 
so desciibcd aie China, 9 mentions; Russia, 8, Spain, 7, Riaiice, 
6 Italy and Mexico aic each so desciibcd five tunes, England 
and Gieece obtain foui such mentions, and Ireland thice Aimerua, 
India, Poland, South Ameiica, and Sweden each obtain two sticli 
mentions The Negio and the Scotchman aic each so described once 

Veacejnl appears as a reason tor iceling reactions in the ioUowing 
nations or laccs two mentions foi Chinaman, Ficnchman, and 
Swede The Englishman, Gciman, Gieek, lush, Japanese, Mexican, 
Pole, and Russian each icccivc one such mention, 

G The Naiure and Extent of Stereotypy in Colored 
Children's Racf and Naiionality Concepts 

Tliat children’s race concepts and values tend to be stcieotypes— 
pictures in the bead—in the sense which Lippmai/* fiist analyzed 
then influence in the foimation of public opinion can be easily ob- 
seivcd fiom the data reported in Table 3 A moie conusc picture 
of the extent of stcieotypy in rca‘>uns given can be obtained from 
the data repoitcd in Table 4 PIcre is reported the conveigencc of 

“For a discussion of the meaning of stereotypes the readci is icferred 
to Walter Lippman’s Pithlic Opuiion*' ((>), Stiiait RiccS "Quaiiti/aiive 
Mdhotis in Pohtics'* (10) and ''PrfsonaUty niid the Soau} Gioup" (tl), 
and Meltzei’s '*Pet sonifuation of hhals and Steieotypts ui Ptobfem 
Children^' ( 8 ) 
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judgment as indicated by the cuncentiation of answeis found in the 
leactions of the children to each nation or rate. Concentiation oi 
coiiveigence is reported in tcims of pciccntag^e of the total numbei 
of possibilities for the fiist six most common notions. The columns 
aie presented in tcvcjse ordei, the total pei cent for the first six 
notions appears in the fust column and the pci cent of the most 
ficquently mentioned appears in the last column 
The piescncc of a laige degree of steieotypv in the conveigente 
01 concentiation of answeis lepoitcd in Table 4 is easily observable. 

TABLE 4 


Stereotypy or Colored Chudrew’s Eac£ Co^ctP7s as Indicatfo hy Con- 
vraoENCE or Judgmlnt in Tiiur Six Most Frcoui nily Givln Notions 


Nation or race 

Total 

of 

1st 6 

Total 

of 

tst5 

Total 

of 

lst + 

Total 

of 

1st 3 

Total 

of 

1st 2 

Total 

of 

1st only 

Atncrican 

&8 IS 

86 53 

84 06 

80 76 

76 92 

64 

29 

Armenian 

85 44 

82 69 

79 12 

74 17 

67 0+ 

58 

80 

Ciiinainnn 

44 78 

40 66 

35 43 

29 38 

22 79 

14 

55 

Englishman 

68 40 

64 00 

59 60 

48 10 

33 80 

18 

42 

Frenchman 

64 83 

61 53 

57 96 

52 46 

43 67 

26 

37 

Geiman 

56 32 

52 99 

45.57 

36 78 

26 62 

15 

91 

Gieek 

60 44 

54 90 

48 85 

41 98 

30 18 

17 

85 

Hindu 

68 95 

65 37 

6125 

56 03 

4S89 

40 

93 

Irishman 

64 28 

60 43 

56 59 

52 19 

46 14 

29 

67 

Italian 

6016 

56 32 

5218 

47 78 

41 73 

25 

82 

J.Tpjnese 

53 83 

50 28 

45 88 

40 11 

34 06 

19 

23 

Jew 

46 70 

42 57 

37 34 

3211 

26.34 

15 

91 

Mexican 

5109 

47 53 

43 13 

38 18 

33.23 

18 

68 

Negro 

90 90 

88,72 

85 98 

83 24 

80,22 

74 

17 

Pole 

77.74 

74 72 

70 88 

66 76 

60 71 

5+ 

12 

Russian 

66 73 

62 90 

59 05 

54 93 

49 43 

36 

24 

Scotcliman 

6648 

63 73 

6U 98 

5741 

53.29 

38 

73 

Spaniard 

61,53 

58 50 

54 38 

48 88 

39 82 

30, 

,21 

South American 

67 31 

62 34 

56 29 

50 24 

42 84 

30 

21 

Swede 

72 27 

69 22 

64 55 

59 88 

53 29 

42 

58 

Turk 

76 38 

71 41 

65 36 

59 3t 

51 91 

42 

30 

Median 

66 48 

62 34 

57 96 

52 46 

43 67 

30 21 

Range 

(44 78- 
90 90) 

(40 66- 
88 72) 

(35 43- 
85 98) 

(29 38- 
83 24) 

(22 79- 
30 22) 

(14 53- 
74 17) 


The SIX most common notions include on the average 66 48 per cent 
of all the reasons given. In only two of the 21 possibilities do 
tlie six most common notions add up to less than 50 pci cent of 
the total reasons given The median per cent of all reasons given 
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included bv the five most common notions is 62 34, toi tlic fust 
foui IS 57 96, foi the first tluec is 52 46; the fiist two, 43 67, tind 
the hist only, 30 21. TIic langc foi the single most common le^ 
action IS from 14 55 to 7417, foi the first two most common 
reactions is from 22 79 to 80 22, foi the first tluec is 2*^38 to 
83 24; the fiist four, 35 43 to 85 98, the fiist five, 40 66 to 88.72, 
and the fiist six, 44 78 foi the Climaman to 90 90 foi the negio 
That ignoiancc as well as preconceived pictuics in the head con¬ 
tribute to\^alds a conveigence of lesponses is indicated by tlie large 
extent of conccntiation in leasons given for feelings expressed 
towards tlie Armenian, the least well known of nations and races 
studied Exceeded only by the Negro and Amencan is the dcgicc 
of concentration of leasoris given foi feelings expressed towards the 
Aimenian 

Furthci light on the natuie as well as the extent of stcieotypv 

TABLE 5 

Stereotyp\ and Consistency in Reasons tor Elllino Reactions or Coiorcd 

Chti drln 


Number of reasons for each feeling 

response % Reasons 


Nation or race 

Ratio 

like 

reason 

Ratiu 

neutral 

1 enson 

Ratio 

dislike 

leason 

inconsistent 

With 

feelings 

American 

13 3 

0 

1 0 

03 

Armenian 

69 

14 2 

9 5 

5.2 

Chinaman 

43 

32 

3 3 

ll 9 

Englishman 

77 

3 1 

28 

44 

Fienchniaii 

5 3 

5 + 

40 

6 9 

German 

3 9 

54 

54 

no 

Greek 

46 

47 

S 0 

88 

Hindu 

30 

67 

64 

5 5 

Irishman 

5 3 

57 

3 9 

11 3 

Italian 

48 

50 

3 1 

72 

Japanese 

49 

40 

3 6 

6 9 

Jew 

4v2 

43 

6 2 

11 3 

Mexican 

SO 

34 

2 5 

8 3 

Negro 

15 9 

1 6 

20 

0 6 

Pole 

3S 

78 

72 

11 0 

Russian 

42 

7 1 

3 8 

8 6 

Scotchman 

5 4 

73 

43 

6 I 

Spaniard 

53 

48 

4 1 

6.4 

South American 

6 4 

47 

2 8 

2,2 

Swede 

42 

80 

5 3 

6 6 

Tuik 

3 6 

10 1 

% 1 

9 4 

I'otal 

28 0 

20 6 

21 6 

7 1 
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jn reasons given bv colored cliildien foi their feeling leactions to 21 
nations or races can be obtained by a study of the data reported in 
Table 5 In the iiist column arc picsented the number of reasons 
for each favorable (like) reaction expressed In the second and 
thud columns similar irtfonnation is given for neutral and dislike 
reactions Repoited in the last column in tcims of pci cent is 
the amount of inconsistenev found in reasons given for feelings 
expressed 

The most stereotypy m the like leactions of coloicd children is 
found m tlicir reactions to the following nations oi laces the Hindu, 
the Turk, the Pole, the German, the Russian, the Jew, and the 
Swede The least stereotyped aie first, the Ncgio, second, the 
American, and then a pool thud is the Englidiman Most steie- 
otvpy jn the ncutial feelings expiessed by the coloicd chilciien is 
in tlicii reactions to the following nations oi laccs Amciican, Negio, 
Englishman, Chinaman, and Mexican The most steieotvpy in the 
dislike reactions are the Amencan, Negio, Mexican, Englishman, 
and South Amencan The most inconsistency in feelings expiessed 
and leasons given is found in the Chinaman The lushman and 
the Jew tie for second Tied foi thiic! arc the Get man and the 
Pole. In the older named, most consistency is found in iespouses 
to the American, the Negio, the South Amencan, and the English¬ 
man—all 1 datively very favoied groups. 

Furtliei insight on the nature of the steieotvpy found can be 
obtained bv studying the differences m the concentration of icasons 
given for favoiablc, unfavorable, oi neutral feeling reactions Such 
information is indicated in Table 6 


TABLE 6 

DiFrFRENCEs IN Mlan Numufr of Reasons Given for Likes, iNDirrERENcrs 
ANi> BisiiKCs Exprcssed 



Mean 

Standard 

Deviation 

Standard 
Error of 
the Mean 

Like 

33 95 

8 54 

1 86 

IndifFercnce 

17 57 

5 78 

2 02 

Dislike 

14 29 

8 22 

1 69 


Tlic foiegoing data indicates that the niimbei of icasons given 
for liking nations or races is laigci in extent than aic the nuinbcr 
of leasons foi expressing indiffeicnt icactions or icaciions of dis- 
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like That is to saj'’, the least steieotypy is found in the reasons 
Ewen for favorable icactioiis and the most stereotypv is fo\iod in 
the leasons given foi unfavoiable leactions. 

PI Nationaltiv and Race Attitudes of Colored Childrfn 

The social significance of an attitude lies m the fact that it repre¬ 
sents a ‘‘set” 01 detei mining tendency foi intci action The os tent 
to which colored cliildicn aie set foi vaiioiis types ut intciacting 
adjustments with the 21 nations oi laccs is indicated in Table 7, 


TABLE 7 

Nationality and Ract Athtudcs or CoioRin CininRiN 


Nation or i ace 

Iclcnti- 

iicaiion 

% 

(ingroup) 

% 

rriciidly 

inter¬ 

acting 

tcnctions 

Vo 

Neiilral 

accept¬ 

ance 

leactions 

Vo 

Hostile 

intcr- 

acUng 

1 cactions 

Vc Don’t 
know 
and no 
leAsnn 
given 

American 

6+6 

31 S 

00 

08 

28 

Armenian 

0 3 

194 

13 1 

6 0 

61 1 

Chinainan 

03 

+9 + 

182 

22 3 

98 

Englishman 

34 

68 6 

8 6 

34 

15 6 

Frenchman 

00 

56 9 

11 7 

47 

26 7 

German 

00 

35 1 

17 3 

28 4 

19 2 

Greek 

00 

31 0 

18 4 

20 4 

302 

Hindu 

06 

140 

14 2 

29 6 

41 6 

Irishman 

08 

41 8 

184 

S 8 

30 2 

Italian 

00 

46 3 

15 4 

11 8 

26 7 

Japanese 

00 

54 3 

U6 

11 8 

10 3 

Jew 

00 

31 2 

20 2 

392 

94 

Mexican 

1 2 

56 5 

15 6 

72 

10 6 

Negro 

74 3 

20 7 

08 

0 8 

3 6 

Pole 

0 3 

19 1 

IS 9 

8 1 

56 8 

RnsbUin 

00 

33 9 

17 2 

10 9 

37 9 

Scotchman 

00 

38 9 

15 2 

62 

397 

Spaniaid 

03 

50 3 

12 1 

5 7 

31 3 

South American 

25 

54 6 

9 1 

3 3 

30 5 

Swede 

00 

36 5 

142 

5 1 

44 1 

T\iik 

00 

19 t 

169 

216 

42 S 

Average 

72 

38 6 

13 6 

12 2 

28 4 


Categoiies used for classifying stjdes of adjustment aie /list, 
identificaiton (in gioup) , second, picndly inter acting; le/ufionSj 
thud, teaettons which ivdicaie neuhal aicepianie, and fourth, hostde 
inter (ictinq i coitions The per cent of “don^t know answers re- 
p 01 ted m the last column aie included heic because thc\ also indi¬ 
cate an iinpi edictablc “set” foi intci action, As a minoiitv group 
witii then own distinctive sensitivities no leactions are given bv the 
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coloiecl cluUlien which would indicate a completely forbidden touch 
1 elationsliip with finy gioiip Identification lesponses are made 
almost excliisivelv to Ameiican and Ncgjo Aside from these two 
groups the English man gets 13 such mentions, tlic South Amciican, 
9, the Mexican, 4 Firendly inteiacting reactions give a range fiom 
19 1 per cent foi the Pole and the Tuik to 68 pei cent foi the 
Englishman Nations cn laces which rate laigc pcicentages of 
neutial acceptance icactions arc Jew, 20 2 pci cent or 71 mentions, 
Gteck, 18 4 per cent or 66 incritions, Insliman, 18 4 pci cent or 66 
mentions, Chinaman, 18 2 pet cent or 65 mentions, Gciman, 17.3 
pci cent 01 62 meiUionb, and Russian, 17 2 pei cent oi 60 men turn 
Nations oi laccs u Inch rate laige peiccntagcs of hostile mtciacting 
icsponses aie jew, 39 2 pei cent; Hindu, 29 6 pci cent, Geiman, 
28 4 pei cent, Chinaman, 22 3 per cent, and Turk, 21 6 pei cent 

Of the population studied the coloicd cluldicn can get along 
in fiiendly mnnnei oi bettci with 45 8 per cent, can get along with 
a neutial acceptance oi better with 59 6 pci cent, touaids only 
12,2 pci cent of the population do they have hostile interacting re¬ 
actions TwentV“Cight and four-tenths pci cent "don't know” 
answeis arc iinpicdictable in the lump, for that is given as icasoii 
foi liking and disliking as well as neuti.il reactions 

I Summary 
1 Sum maty of Ptocednie 

Three bundled and sixti'-foui coloied cluldicn, ranging iii age 
fioni nine to sixteen and in giadc fiom fouith to eighth, inclusive, 
wcie examined for nationality piefeicnees, concepts and attitudes by 
the use of two supplementaiy methods (rt) Paiicd Compaiison 
Method, a form devised by the wiiter to obtRin infoimation 
coiiccining the degree as well as the diiection of feeling foi each 
of twenty-one nations or laces and a statement of icasons for the 
feelings expiessed. Used foi compaiativc study were 1265 white 
children from three schooI$ lepicscnting three economic level 
neighborhoods ^ 

"Foi moTe detailed descnption of this group sec Mchi'ci (8, p 592) Al^o 
UTi article on “Group Dijfeteiues tu Natiovaliiy tifid Race Pt (nce^ of 
ChiMiCfr ( 7 ) / / / 
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2 Snmmmy of Fmdmgs 

a Naitomdity piefeietices of colot ed dnd vjhiie chtldicn The 
order of piefeicnce for the 21 nations and races studied of the 
364 colored childicii beginning witli the most prcfeired were as 
follows* Negro^ Ameiicaii, Englishman, Fienchmnn, South Ameii- 
can, Mexican, Spaniaid, Italian, Iiishmnn, Jap^inese, Scotchman, 
German, Russian, Chinaman, Swede, Armenian, Jew, Greek, Pole, 
Tmk, and Hindu The scale values and rank ordci of the colored 
childien as well as the white aic indicated in Tabic 1 The 
largest difteiencc in lank is in the placement of the ncgio Ranked 
twentieth by the white childien, he is ianted fiist bv the negio 
childicn Other nations and races that me maifccdly mote favored 
by the col 01 e(I than by the whites aic J«ipancsc, iMevican, Soutli 
Ameiican, and Chinaman Less favored bv the coloicd cliildicn 
to the extent indicated in the last column in Table 1 aie the fol¬ 
lowing nations oi races Gciman, Pole, Swede, Jew, Scotch, .md 
Gieek The correlation between the lank orders of tlie wliitc and 
coloieJ childien is ,60 This con elation is intei preted as a rough 
measuie of the extent to which the nationality piefeicnce patteins 
are completely Amciican Largely because of then distinctive dif- 
feienccs in nations favored, their vailability is larger than that of 
the white childien Vailability is not, following Thiustone’s sug¬ 
gestion, accepted as a measuie of tolerance or international minded- 
ncss in a minontv group like the ncgioes Nor is it, as suggested 
by Guilford, an index of heteiogeneitv. It is lathei the result of 
the inteiplav between then internal solidaiity in tlic light of which 
they make prcfcicnces that chaiactenzc them as a distinct minoiitv 
gioup and Aniciicaii accepted prcfeience patterns in the light of 
which they expiess the nioic cominon oi public prcfcicnces of Amer¬ 
icans in geneial, Their gicater piefeicnce foi South Amencans 
and Mexicans illustiatc the foimcr, their high lanking of the 
Englishman an illustration of the lattei 

b. Intensity of feeling jeatiions Towaid the 21 nations oi 
laces studied, coloicd children express many more intense like re¬ 
actions than dislike, many moie like than neutral icactions The 
percentage of the vaiious degrees of feeling leactions expressed 
toward each of the 21 nations or races is icported m Table 2 

c. Race and nationality concepts of colot ed chtldreti Influenced 
bv then study of Ameiican history aie many of the cliildrei/s 
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notions of the English and the Spaniards Among the leasons given 
for feeling leactions to the English, for example, aie They are 
like us, It IS our mothci countiy, the^ are cliscoveieis and e\- 
plorcis, they st.iited the Industrial Revolution Among such icasons 
for feeling reactions to the Spaniards arc They sunk the jNlaine; 
tiiev aie fond of gold, and they aie cxplorcis and discoverers They 
were our allies in the Great War is a leason given for liking the 
English, Ertrich, and Italmn 

They me lomlike is the leasoii given for 118 dislikes, 35 neutral 
reactions, and 16 likes Of all the nations studied, Gcinidnv is by 
fiir the most often so desciibed (58 mentions) Tuikcy is second 
with 35 mentions Jjipati is a pool third with 13 mentions Otlrci 
nations so desciibed aic China, 9 mentions, Russia, 8 mentions, 
Spain, 7, Fiance, 6 Italy and Mexico aic ench so desenbed five 
times, England and Gicece obtain foin such mcntlon^, and Ireland, 
three Armenia, India, Poland, South America, and Sweden each 
obtain two such mentions The Negio and the Scotchman nic 
each so described once, The six most frequently mentioned concepts 
foi all of the 21 nations oi races aic reported in Tabic 3 

d The nniwe and extent of \fefeofyf>y ut colaied child) en\ 
lace a}id nationality Lontepts Mnikedly steicotvpcd ate the coloicd 
childicn's nationality and race concepts The extent is m the paper 
reported in two ways Fust, by the extent of convergence oi con¬ 
centration of answers The percentages aie indicated in Table 3 
In Table 4 steieotypy is leported by indicating tlie numbei of 
reasons foi each feeling leaction, and fiirtlici insight on tlie iiatiiic 
of the stereotypes is indicated by the per cent of icasons wlncli 
arc inconsistent with feelings. lUustiative facts indicating the ex¬ 
tent of stereotypy are’ The six most common notions incliicle on 
the average 66.48 per cent of all the icasons given The incdtan 
per cent of all icasons given included by the five common 

notions IS 62,34, foi the first four is 57,96, for the first thee is 
5246, foi the first two, 43,67; and the fiist only. 30 21 lUus- 
tratLve tacts about tFie natuie of the stcicotvpcs aic^ Ignorance 
as well as picconceived pictures in the head contiibute towards con- 
vcigcnce of rcspoiisivciiess or stereotypy Most consistency between 
feelings and reasons foi race and nationality piefcicnccs is found 
in the childiens reactions to the American, Negio, South Amcn- 
can, and Englishinan—^all relatively favoicd gioups The number 
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of leasoii'i foi liking iijitioiis oi laccss is largci in extent tliaii the 
number of reasons for indiftcrcnt reactions or reactions of dislike 
Least stereotypy, that is, the Ictist steieotvpmg is found in the 
reasons given for favoiable reactions, and most stcieotvpy is found 
in the reasons given for unfavoiablc icnctions 

e and tace attitude^ of loloted children All the 

reasons given when classified for styles of possible intciaction fall 
into the categoiics Indicated in Table 7—Idcnlification, rriendly 
Reactions, Ncutial Acceptance, Hostile Reactions, Don^t Know 
answcis Of the population studied the colored childicn can get 
along m fiienclU mannei or bettci with 45.8 pci cent, can get 
along with an attitude of neutial acceptance oi better with 59 6 
pei cent Towaids only 12 2 pci cent of the population do they 
linve hostile inteiacting leactions Twcnty-ciglit and foui-tentlis 
pel cent ^‘doii’t know” answcis aie iinpicdictablc in the lump, foi 
that \s given as icason for liking and disliking as well as neutial 
reactions The extent of the different ‘^sets” for inteiaction towaids 
each nation oi race is icpoited in Tabic 7. 


ReI LRENCliS 

1 lioGiRDUS, E S Immigiation and Race Attitudes New Yoik, Heath, 

1928 Pp 28 r> 

2 GuuroRD, J V Racial prefeiences of a thousand Aniencan uiuveisity 

studeius J Soi Psyi/iol , 1931, 2, 179-204 

3 Herskovits, M j Social historv of the Negro Ch 7 in A Handbook 

oj Socut} PsytboJoffy, editLd hy Carl Muicliison Worcester, Mass 
Claik Univ Piess, 1935 Pp 1195 (Pp 207-267 ) 

4 Ksrz, D ^ liKAiit, K Racial steiconpes of one bundled college stu¬ 

dents J Abti Sot Piytltot, 1933, 28, 280-290 

5 Lasker, B Race Attitudes in Childicii Nevv York Holt, 1927 Pp 

394 

6 Lippman, W Public Opinion New Yoik Ilaicoiiit Hi ace, 1922 

Pp 427 

7 NttiTZiR, H Group dilFeiencCs iii nationality and race prefeiencts oF 

chihlicn Socioinefty, 1939, 2, 86-105 

g-- Peisonilicatloii of ideals and stereotypes in piobleTTi diiUlren 

dffin J Offbopsyc/nat, 1932,2. 384 399 
9 MURiun, G, 9c Murpiii, Lois B Lxpeiimental Social Pjsjchology, 
New York Haiper, 1931 Pp 709 

10 Rice, S A Qiiantiialne Methods in Politics New Yoik Ciofta, 1928 
Pp 331 



lOURNAL or GENETIC PSYCHOl OGY 


^24 


11, - Steicotypes Ch 15 in PcrsonaUiy and the Social Group, 

edited by Ernest W Buigess Chicago Univ Chicago Pi css, 1929 
Pp 230 {Pp 192-197.) 

12 SArrjR, M A comparative study of scales constuictcd by three psycho¬ 
physical methods (Reported at the American Psychological Asso¬ 
ciation meetings, 1937 ) 

13, Tjiurstonl, L L An expenintTital study of nationality picfcrcnces. 
J Gen Psychol, 1928, 1, 405-123 

1+ Young, D (Editor) The American Ncgio Amer Acad Pol k Soc 
Su, 1928, 140, No 229 Pp 359 

15 --American Minority Peoples, New Yoik" Harper, 1932 

Pp. 621 

16 Y’^oung, K Source Book for Social Psychology New York, Ciofts, 

1931 Pp 8+4 (Chapters 18 & 19 ) 

17 Zlt ICS, R, & HrNDRiCKsoN, G Racial attitudes of two hundred sixth 

giade children Soc Cf Soc Research, 1933, 18, 26-36 

Psychologhal Set vice Centei 
4S1Q Mmyland Avenue 
Si, Louis, Mnsovn 



The Journal of Genelit Psyc/io!of;yj 1939, 54, 425-434 


QUANTIFIED PRESSURE STIMULATION AND THE 
SPECIFICITY AND GENERALITY OF RESPONSE 
IN FETAL LIFE-^ 

Psychology Depattmeiits of Tufts College and Unifversity of Rochester 


T,eon\rd Carmicimel and IVI F Smith 


In a study leccntly icported by Caimicliacl and Lchnei (4), it 
was shown that in the guinea pig fetus tcmpciatuic stimuhUion re¬ 
leased patterns of behavioi during almost the ciitiie span of motile 
fetal life It was fuithei shown that the greater the difteicnce be¬ 
tween the tempciatuie of the stimulus and the piiysiological zero 
of the oiganism, that is, the more intense the stimulus, the gteater 
the lelative number of i espouses leleascd by the stimulus The re¬ 
sults of this investigation of tempeiatuic sensitivity in fetal life 
seemed to have especial theoietical impoitancc because they called 
into question a view now widely accepted in embiyology and even 
in child psychology, that the degree of specificity and the gcneiality 
of response to stimulation is a simple function of the age oi degree 
of maturation of the iieivous system of the organism under con¬ 
sideration It seemed impoitant therefore, to attempt to discover 
whethei oi not different intensities of stimulation when applied in 
another icccptoi field would have similar oi contradictory effects 

Piessiue scnsitivit}^ was selected for investigation In the cur¬ 
rent study again a typical senes of guinea pig fetuses of known in¬ 
semination age wcie used The esthesiometeis used in this study 
excited piessuies of known intensity and wcic roughly calihiatcd 
in relation to the lower threshold of each individual organism 
studied Foimally stated, then, the problem of the piesent investi¬ 
gation was to cliscovei whethei oi not punctifoiin picssuic stimuli 
or diffeiing and known intensities had any effect on the behavior 
elicited by such stimulation which could be shown to he a function 
of the intensity of the pressuie stimuli used A large number of hair 
esthesiometeis of the type dcsciibcd by von Ficv (5, 6) wcie con¬ 
structed These were then calihiatcd and 17 weie selected which 

’•"Received in the Eilitonal Office on July 10, 1938 
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formed d moic oi less continuous picssuic sciies In tension they 
mnged from 14 to 7 75. The units of fe/isio/i licic employed were 

imlliffitinis of pie^sitte 

(Ictcimined In the use of the foimiila - 

ffinui of Kiflitis of the hfUi 
Jlaxiinal force was dctcimined foi each han by tlic use of a chciii' 
leal balance* The ladms of the liaii w.k nicasincd by the use of a 
miciomcter scale in a compound microscope Table 1 gives the tca- 


TABLE 1 

CAriDRATiov 01 Hair EsTursiOMLTFRs 


Nuinhe-r of 

csthesionteter 
in protocol 

Rtiduis III 
micra 

Total frtict* 
m milligrams 

'J\rision in 

I 

39 

55 

0 u 

IT 

31 

5 

0 16 

in 

30 

6 

02 

IV 

35 

10 

0 29 

V 

38 

U 5 

035 

VI 

44 

21 

0 48 

VII 

52 

31 

06 

vni 

49 

39 

08 

IX 

51 

S3 

1 0 

X 

46 

64 

I 4 

XI 

43 • 

71 

1 65 

XIT 

53 

117 

22 

xni 

60 

175 

29 

XIV 

59 

210 

3 6 

XV 

60 

275 

16 

XVI 

69 

414 

60 

XVIT 

80 

620 

7 75 


sion values for the total senes used The idatively unfamiliai unit 
of tension is employed in tlicse calibiations because von Ficy demoii- 
stiatcci that for stimuli of aica less than 2 sq mm , plivsiological 
equivalence is pioportional not to the aica, but to the ladiiis of the 
stimulus As the dimensions of thib magnitude aic those of sin face 
tension, von Fie}^ used the term /eiision foi the unit of calibration 
of stimulus haiis 

The fetal Qiganmus wcie prcpaicd foi stvulv hv a tccimiqiic 
ptcviouslv clcsciibed (2,3) bv means of winch placental cnculation 
IS maintained The appaiatus vised, incUuling im dectncallv dnven 
moving picture camera, \b shown in Figuie 1 The cnviionmcntnl 
conditions of each fetus weie aUo held as constant as possible bv 



FIGURE 1 

Photograph or Apparatus 

1 Constant temperature lank in which is tnseited tray filled with phvsio- 
logical saline solution Maternal aniinal is helci in this bath bv suitaide 
suppoits and fetal organisms are then exposed for study 

2 Holdei and giad cd sei ics of esthesiomctei s as explained in text 

3. EUctiically diiven motion pictuie camera foi lecording 

4 Redeccois for two ll)00 watt lamps used to illuminate the held 

5 Foot opciated switch to start and slop the recoiding motion putuie 
camera 
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keeping then^ irnnieiscd or alinost uviii\cised in a const*iiTt tciiipeia- 
tuic bflth of physiological saline solution 

A senes of points on the body surface Avcic selected on the basis 
of previous study as typical reflexogenous /.ones, <u points to be 
used in the comparative study The points selected kn the picscnt 
study aic shown in Figure 2. In veibal descnption they wcie 



(1) The mid-pomt of the vibnssae pad on the snout, 

(2) The inner surface of the vestibule of one external nans 
(nostril) 

(3) The mid-point of the upper eyelid 

(4) The mid-pamt of the lower eyelid 

(5) The mid-point of the concha of the eai 

{6) Skin over the shoulder joint of the pectoriil girdle 

(7) Skin over the hip-bone joint of the pelvic girdle 

(8) Anus 

(9) Point in medial plantar surface of one hind paw 
(10) Point in medial palmar surface of one fore paw 

Previous expciiments had indicated that the vibiissac pad w.ns 
one of the earliest and most sensitive cutaneous reflexogenoiis zones 
of the fetal guinea pig This well-maikcd legion was theicfoic 
selected as the one on which to loughlv calibiatc the esthcsiometcrs 
to be used In gencial, this calibration consisted in beginning with 
a vciy light stimulus hair and piogressing bv single steps to ci^thcsin- 
nieters exerting greater and gicatei tension, until one was found 
which just elicited a noticeable bchavior.d i espouse Tins loughlv 
determined jiist-supi aliminal csthcsiornctei^ or in a few casc<5> one 
jhist above itj was then used tluoughoiit the expemnent on that 
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paiticular fetus And called the ‘*light stimulus,” A "'licavv stimulus’' 
was then selected This stimulus was usually selected arbitrarily 
from 7 to 9 points lughei in oin scale of esthesiomctcis than the 
light stimulus which was selected as desciibed above The authors 
are well aware of the inaccuracv of a thicshold determined in this 
wav, but because of special conditions such as scnsoiv fatigue and 
the tiansient optimal period foi fetal study, it seemed the best 
method available* 

The technique of stimulation consisted in applying the light oi 
heavy esthesiomctci to the spots indicated In half the cases, the 
heavy stimulus was used fiist In the other half the light stimulus 
was fiist applied In so fai as possible, the piessiiic of the csthesio- 
metei was given by using the standaid method iccommcndcd bv 
von Frey, The lesulting i espouses of the fetus wcie obscived and 
agreed upon by two observers A dcscaiption of the icsponscs was 
then recoided in short-hand Moving picture iccoids wcie also taken 
of tlie behavioi released by each stimulus As noted above, a foot- 
controlled electrically diiven moving picture cameia set just above 
the expelimental bath was used for these rccoidings. This pioce- 
diHc made it possible foi the cxpeiimcnter to stimulate tlic animal 
and manipulate the camera at the same time In each case, the same 
spot was stimulated thicc times by the strong, and thice tunes by 
tlie light esthesiometci In a few instances the wdiole senes of spots 
was stimulated by one and then by the other of the csthesiometers, 
but in most cases, the two were used altcmatelv m stimulating first 
spot "one” and then spot “two” and so on 

In the experiment here rcpoited, it Avas especially necessary to 
have fetuses in absolutely optimal condition, and so in the final 
calculations, only 45 fetuses weie used, although moic than twice as 
many wcie prcpaied for study. Foi convenience of presentation of 
lesults, the organisms studied arc ananged in six age groups as 
shown in Table 2, 

No one can deny that it is difficult to quantify the lesponscs made 
by a total intact organism In this study such quantification was 
undeitaken by dealing with the dictated piotocols checked by mo¬ 
tion pictuies Following this plan, individual items of behavior are 
counted. Each act of behavior which AA^as to be consideied as an 
independent item was decided upon in advance of the tabulation 
Figure 3 shows the total number of responses in each of the six 
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TABLE 2 


Fetal Liitlrs 


Lab No 
of g pig 

No of 

let uses 

Av length 
of Intel in mm 

A\ w Cl gin 

llltCl ill g 

Post 

inscnu nation 
il a> s 



Gfou/> /, JS-Jd //nys 


126 

1 


394 

48 

35 

122 

2 


41 5 

5 5 

35 

31 

2 


412 

55 

36 

12+ 

3 


417 

52 

36 

132 

3 


40 5 

S 3 

36 



Age 

Group fJ, 41 42 dayi 


98 

2 


55 3 

11 7 

41 

24 

3 


55 6 

114 

41 

88 

1 


56 4 

14 3 

41 

84 

3 


56 7 

150 

+1 

39 

2 


57 7 

14 8 

42 



Age Grou^ fll, 4S-47 Aayi 


104 

2 


68 7 

21 8 

15 

27 

3 


70 2 

25 1 

45 

6S 

3 


1\1 

30 3 

47 

101 

S 


74 2 

3+2 

47 



Age 

Gioup IF, 50-54 (inys 


7 

2 


81 3 

36 2 

SO 

3+ 

2 


70 2 

29 8 

50 

75 

3 


724 

33 2 

51 

92 

2 


in 

357 

51 



Age 

' Gioup V, 55-56 days 


56 

3 


72 5 

31 5 

55 

74 

2 


81 5 

48 1 

56 

130 

3 


80 1 

41 3 

56 

44 

1 


90 7 

66 9 

56 

70 

2 


92 3 

62 8 

56 



Age 

GiOMp n, 61-62 days 


61 

2 


9+1 

614 

61 

25 

2 


94 7 

64 7 

61 

773 

1 


99 5 

91 8 

61 

lU 

2 


99 8 

70 0 

61 


t\picnl fetal age groups studied Thn diagiam also shows the pei- 
centage of iespouses released by stiong^ as contiasted with weak 
stimuli It will be noticed that in peiLcntage of total movements at 
all of the age gioups» the strong stimuli released appioximately oiic- 
thiid moie responses than did the weak stimuli The constancy of 
this lesiilt seemed suipiising, especially ni view of the fallibility of 
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TABLE 3 

Percfntagc or RrspoNsts at Each Fetai Aoe^group Studied 
(Normal gestation period is 68 clays) 


Total 

responses 

275 

Gioiip 35-36 ifayi 
Light 36 5% 

Heavy 

63.5% 

Total 

responses 

585 

Group 4i-42 days 

Light 37 S% 

Heavy 

62 5% 

Total 

responses 

616 

Gtoup 45-47 days 
Light 33 6% 

Heavy 

66 4% 

Total 

responses 

730 

Gt oup 50-Si days 
Light 38 4% 

Heavy 

61 6% 

Total 

responses 

468 

Group 55-56 days 
Light 39 7% 

Heavy 

60 3% 

Total 

responses 

536 

Group 61-62 days 
LiglU 35 4% 

Heavy 

64 6% 


the quantification of behavior bv the veibal technique just dcsci ibcd 
Table 3 shows these G:iaphjc results in tabular foim 

In summary of this quantitative data, it may tbcicfoie be said 
that at all fetal ages studied in tins in some wavs tvpiC'd fetal 
mammal, and also in all of the tvpical rcflexogenous zones studied, 
more intense piessiire stimulation tends to lelcasc responses involv¬ 
ing larger or moie general patterns of response than do less intense 
pressme stimuli One example of such postuial difterencc is shown 
in Figuic 4 
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Guinba-pjo Fetus 


Picture at left shows resting posture of the fetus as stnnulated with 
light esthesiometer Only lespotise in this case was an eye-wink Picture nt 
right shows one phase of movement elicited by a heavier esthesjometcr In 
this case, the entire trunk and all limbs are involved in the reaction Note 
the precise localization of the stimulntcd spot by the forc-paw 
These tracings are given ns samples of hundreds of othci postnies which 
have been studied on the research film itself^ 

This fiiuling suppoits aii obscivation picvioiislv made bv one of 
the authots, namdv> that in the fjuinea pic, specific reflc\cb aie 
established carl}^ in fetal life The pie^cnt stiulv al^o con films an¬ 
other previous finding concerning the iiiipoitancc of continuing the 
intensity of stimulation in the studj^ of stimulus released behavior in 
fetal life, To put this in anothci way, the picscnt results sliow that 
internal stimulation in fetal life may mask specific icflcxes and make 
them appear as component parts of moic gencial patterns of he- 
havior In much woik on fetal behavior the factoi of in tens! tv of 
stimulation has not been especially controlled Ilookci (7), linn^ 
ever, has empbasixed the importance of this factoi 

From one point of view^ it may be said that the distinction be¬ 
tween the two intensities of stimulation in legard to specificity and 
geneialitv of lesponse, Is ^ualitaUvely (or m an as vet unmcasnicd 
way) less cleai in late fetuses, than in early ones, altliongli quanti¬ 
tatively, as measured here, the relative number of responses released 
by weak and strong stimuli is the same m this period as iii caibei 
periods That is, m the late period a weak stiimihis may initiate a 
very general adaptive lespoiise on the pait of the wdiolc oig-ini'^ni 
Such an adaptive response of the total individual could not be so 

^The writers wish to express then (^rauiude to the Natmual Research 
Council which macte the piircliaae of this film possible 
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elicited at an eaily penod m feUl life This is due to the ftict thiit 
unquestionably, the growth of the neivoiis system dunng active 
fetal life docs change the chaiactei of tlic elicited iespouses Tlieic 
IS excellent reason to suppose, by analogy with othei fetal types, 
that as Baicioft has shown (1), oxygen tension of the blood in¬ 
volved in ceiebial cncul.ition changes matlcedlv (lining fetal life 
In the late fetus, that is, much less oxygen is ,i\ ail able than in 
eailici peiiods of motile fetal life, In the caily pcuod, neurological 
evidence seems to suggest that the specific leflcxcs are mediated moie 
01 less diicctlv bv lelativcly specific ccntial neivous system connec¬ 
tions In the late guinea pig fetus, on the otiici hand, coitical con- 
tiol and extcioccptivc stimulation has in some mcasiiic at any rate, 
been established This leads to changes in the chaiactci of specific 
Ivmb, digit, and tuink movements The terms "lacilitntion” and 
^hnhibition^* can be applied to some of these changes, and the total 
lesult IS, if foi a moment we use teleological dcsciiption, tliat the 
total iiitegiated organism seems to ^^attempt” to avoid the stiinuhis, 
for example, Thioughout the later fetal peiiod, the great signifi¬ 
cance of stimuli which aic themselves pioduced hv pievioiis muscle 
movement must also be taken into consideiation Very often, fot 
example, a light cutaneous stimulus applied to any leflexogcnoiis 
zone may lead to a local and piecisc leflex The extension of the 
digits 01 of a single digit, is an instance, of such a i espouse As soon 
as this extension has taken place, howevei, propiioceptivc stimulation 
IS brought about by the movement and this mav itself lead to more 
general patterns of leaction Thus, sonic of the elaborate patterns 
of response which will be seen in the motion pictures which aie to 
be piesented must be considered not as the simple result of the 
stimulation of a single point on the skin, but lathei as icsulting fiom 
beliavioi leleased bv claboiatc piopiioccptivc as well as external 
stimulation Moicover, such responses aie not meiclv patterns of 
sirnnllaneoiis bchavioi acts, but often involve claboiatc time pat¬ 
terns of lesponse Such time patterns especially depend upon move¬ 
ment pioduced stimuli as well 

Certain icflexogcnous zones, including mucous mcmbianc areas 
such as the inner sin face of the vestibule of the external naics and 
the anus, also seem to leleasc somewhat more gcneial patterns of 
icsponsc, no matter what the intensity of the stimulus ma 5 ^ be 
These areas also seem to have a moic constant lowci thieshold than 



434 


JOURNAL OF CFNETIC PSYCHOLOGY 


do typical ciitfincous areas PobSibly this icswU, whicli \s i\s yet not 
iullv established quantitativclv^ is due to mccfianical factois such ns 
the fact that skin thickness and haii growth vaiy moic mnikedlv m 
the cutaneous areas than in so-called mucous nicmlnanc icflcx- 
ogenous zones 

In summand it can be said that the piesunt stiulv employing pres¬ 
sure stunuh confirms the previously rcpoitcd results based upon 
tcmpeiaturc stimulation concerning the impoitaiice of the factor 
of the intctntiy of the stimulus as n dcteiminer of the specificity anti 
generality of responses in fetal life Moi cover, tlic piesent icsults 
show that the same relative proportion of general and specific 
responses seem to be icleuscd at all of the typical fetal ages studied. 
This finding adds fuither confiimntion to the view that specific 
lesponses are early developed in fetal life TIuis it bccoiiies nioie 
than evei cleai that the widely accepted foiniiila that all specific 
behavior develops from the imlivuhiatiori of pieviously more general 
patterns of behavior needs definite levision. Such levision can come 
only from continued study of fetal bcliavioi as released by stimuli 
of qiiantit«itively known cliaiactci 
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A TiIF PllOBLElVI 

Foi many leasons, theic have been hut few piogiams of stand' 
ardized tests applied to Pacific Island piimitive gioups living m 
their own cnviionmcnt (18), and until 1934 (7) none at all in the 
Colony of Fiji This icpoit is based upon the constiijctioii and 
standaidization of a pcifoimance test applied tn 4,000 school club 
dren in Fiji An attempt was made (/r) to pioduce an instiunient 
which would measuie individual diffcicnccs within the racial and 
language gioups in Fiji, and (b) to use tlic lesults of the test, if 
possible, in the making of racial compatisons, 

B. The Racial Bvckgroukd 

The Colony of Fiji consists of a gioup of some 250 islands—less 
tlian one hundied of which aie inhabited—flying within the south 

lAULE 1 

ViJAi SiATisrics lOR riiF CoioN-i OF Fiji [1936 (22)] 


Race 

Male 

Female 

Total 

O/c 

Einoi)eans“ 

2.263 

1,765 

4,028 

2 03 

Fijians 

49,869 

47,782 

97,651 

49 22 

PEND ““ 

2,325 

2,2^19 

4,574 

2 31 

lndians“““ 

48,246 

36,756 

85,002 

42 85 

Rotiimans? 

1,413 

l.-iOS 

2,816 

142 

Other Pacific Islands 

1,542 

937 

Z,479 

1 19 

Oiientalb 

1,525 

288 

1,813 

91 

OtllLlS 

11 

5 

16 

— 

Total 

107,194 

91,185 

19S,379 



“Wliite laee, consisting almost whoHj of English, Australians and New 
2Iealandeis 

“'’Persons of Euiopean and Native Descent, comrnonh lefeiied to as 
half-castes in Census Reports pievioiis to 1936 
“““East Indians 

? Roto mans arc Polynesians living in a sin all islnml about 300 mile a north 
of the Fiji Gioiip, but belonging geogiaphicalU to the Colony 


* Accepted for publication In D M Teiman of the Ed i tonal Boa id, and 
received in the Editoiial Office on July 25, 1938 

435 



416 


TouRNAi. or orNi’Tic rsYCHotoav 


tiapical zone between latitude 15°5, and 22'’S, and between longitudes 
nVlV and nS^E, The population of the Colon 3 ^—the details of 
winch aie shown in Table 1—totals ncaily 200,000 

1 EiiJOpean Gtonp 

Of the foul mam gioups 111 the Colon 5 ', the European is the 
smallest It totals 4,028, mainly Enj^lish, Aiisti.ilians, and New 
Zealanders, engaged in adminlstiativc and professional woik and in 
tiading Fiji is a Ciowji Colony, administered by a Govcinoi and 
Executive Council lesponsiblc to the Colonial Oflicc in London 
(21 i 23) The Colonial Seivice is made up laigely of caieciists and 
of highly selected professional men and women The tiadiiig gioup 
consUts largely of the e^^ccutivcs of sugai-growinp, meich.uidising, 
and mining conccins Most of the skilled ami unskilled laboi and 
cl good pioportion of the cleiical woik is peifoimcd bv Fijians and 
Indians. The white population of Fiji is highly selected AMth icspect 
to mtcUigence, the piopoition of the Emopean population in the 
above-avciage gioup with icspcct to intelligence would be fai 
highei than would be the case in the general popul.ttiun of Auienca 
01 Austialia, 


2 HnJf-Cmte Gioup (/'F N/J ) 

The tuna ^‘hali-cnste” m Fi)i—in most l^ritish Cohnnts— 1 > 
to designate a mixtuie of European and native lacc No atteiii[)t 
has been made m the Census of 1936 (22) to difteicntialc the jiar- 
ticulais or the proportion of the lace mixtuies, ot to include undci 
the tcim the offspiing of two native laces, say Fijian and Tongan 
Thtfie are a fcAv Chinese and Fijian half-castes in the Colony, l)ut 
very laie mixtuies of Fijian and Indian. The tiagcdy ot the hall 
caste IS that he is an outcast, leceived by ncithei his inotlici’s noi 
his fathci’s lace By both, he is considered to have a stigma 

The results of lacial intenninglmg between the moie widely 
sepal ated jates have undoubtedly not been happy m most cases 
In manv instanees, tlit, children of mixed muons nuiv l>e the 
offspring of infcnoi members* of one or other pace or lujih .niid 
so have received a pool inheritance The domestic ciiviion- 
inent of a half-c.iste population is, as a lule, adverse lo healthy 
growth Such a population is, in many cases, the offspiing of 
illicit unions, and the children glow up without anv ru*il home 
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I he social en\uonTiient is often c(|iially injurious both phvsicallv 
and Tuorallv, picjiidice, hostility, mid lack of opporhinitv ma\ 
stunt and \\aip chaiactci (12) 

3 Fijian Gi oi/p 

The Colony of Fiji is on the border line between the Polynesian 
and Melanesian race gioups To the east are the Polynesians, tall 
copper-coloied wnc-headed people with moic than a siipfgcstion of 
oiiental in their featuies; to the west aic the IVIelanebians, blicntci 
in statuie than the Polynesians, much daikcr skinned, fuzzv-licadcd, 
with typical negioid featuies. 

The history of Fiji bcfoie the Deed of Cession in 1874 is the stoiy 
of the stiuggles of, a niimbei of small kingdoms for political su^ 
piemacy, the lapid ascendency of Bau undei tlie lead of Cakobau, 
and his attempt—stienuous but futile—to unite the group in a strong 
native kingdom (19) 

The Fijians up to the middle of the Nineteenth Century weie 
fierce wanlois and ciucl cannibals, their yictoncs in war wcie gained 
by cunning or ticacheiv and celcbiated with horrible oigies of blood¬ 
shed (19) Socially they w'Cie highly developed, they maintained 
a system of law and oidei, then language was an adequate system 
of communication, native aits and ciafts weic well in evidence, in 
the peaceful inteiludes they were industrious, Iniilding canoes and 
houses which ucic famous all over the Pacific, and piactising a 
seasonal sj^stem of agiicultuic 

The hcioic attempt of Cakobau to unify the people and to estab¬ 
lish an island kingdom tailed, and the natives became lathcr seriously 
involved financially The Council of Chiefs decided to offer the 
colony unconditionally to Gicat Britain^ Two previous offcis had 
been made to Gicat Biitain and one to- United States, but ncithci 
country was, at that time, particulaily anxious to extend a Pacific 
Empiic In 1874, by the Deed of Cession, Fiji became a Ciown 
Colony The Biitush Government has attempted to govern by using 
the old chiefly and social system of tlic Fijiaii, and in its administina¬ 
tion of native aftaiis has always had the benefit of the knowledge 
and the uisdom of the ablest Fijian chiefs 

Fiji is one of the few native aieas where the coming of the white 
man has not been followed by depopulation of the native races The 
Nineteenth Centuiy in Fiji was marked by veiy serious dcpopula- 
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tioii (24) but ciunng the last 40 vcais theie has been a steadv lucrcabc 
in the native population due, in large measuie, to tlic wise eduLational 
methods of the Goveiniiicnt and the ]\'Iissions with icspect to the 
wi^lfare of chddien. 

It would appear tliat the Fijians will continue to exist as a r.ice 
for some consideiahlc time The cmigiatmn of Fijians is vciy seri¬ 
ously icbtiicled by Goveinment Ordinnnee, the biith late o\ci the 
last 50 years has been fairly constant while the deatJi late ovci the 
same peiiod has declined, and theie is> at picsent, cotiipaiativelv little 
tendency foi them to be assimilated bv tlic ahen gioups ni the Colony 

4 East hulian Gtoups 

As caily as the middle of the Ninctccntli Ccntiin, and eien before 
peaceful conditions weic established in Fiji, commercial gioups com¬ 
menced to cxploie the possibility of Fiji as a souicc of tiopical 
produce For some time, cotton was the most important crop, t<i he 
superseded latei by copia^ and sugar-cane. The bitter lias been 
for some decades and still is the basic comnieici.il ciop (t ua^ at 
once obvious to the commercial intcicsts tliat labor would lie one of 
the main obstacles to commcjcial progiess, Tlic native Fijian vicweil 
the coming of the trader xvitli perfect equanimity A bountiful 
nature coiUiived to piovule him with all and nioic than was neces¬ 
sary to enable him to live in comfoitabic ciiciimstanccs with the 
minimum amount of manual labor Thus, he could not be co.ixed or 
argued mto wage service for an alien, and the Government fortu¬ 
nately foibade his cocicioiu For a time, natives not so for tuna tcly 
placed were brought in from other Pacific Island gioiips, 

In 1879 aiiangemcnts were completed rvith the Indian Govcin- 
nicnt for the immigiation into Fiji of large nuinhcis of East Indians 
to supply the labor foi the sugai-canc plantations The Indians 
were indentuied for a period of five years with the right of icpatna¬ 
tion at the end of the period The indenture system continued until 
1916 and more than 60,000 Indians wcic intiodiiccd to the Colony 
(11) Appioximately half this mimhei were repatriated, tlic jest 
remained to bung up then faw\iUe«; m Fiji In 1936, 72 pci cent of 
the total Indian population were native born (22), 

The term "IndiaiP^ is a loose one covering many divcise icligioiis 
and language gioups. These two facto is, religion and language, 

^Coprn IS the dried kernel of the coconut, used in niaUnK vej^elahlc oils 
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split the Indian gioups with deriniteness, and foim uncompiomisingly 
iigid divisions. The majoiitv of Indians aie by icligion Hindu, 
most of the rcmaindei are Mohammedans Hindi is the ofRcial 
language of the Indian gioup, but theic aie eight oi ten vcinaculais 
spoken by gioiips of varying size 

The Indian population is on the increase The biith latc is highct 
and the death latc lowci than those of the Fijians, and at piescnt 
net rate of inciease it is likely that in a few jcais the Indian 
population will oiitnumbei that of the Fijian. One of the majoi 
problems of the administiation in Fiji is to prescive the letter and 
the spirit of the Deed of Cession wheicin the wclfaie of the native 
Fiji an was to be the piimaiy concern of the Goveinincnl, and, at 
the same time, to give full legaid to the needs and lights of the 
industiious Indian population 

The Fijians and Indians live amicably togctliei with no tendency 
towaids lacial mixtuie. The Fijian is in the enviable position of a 
landownci, four-fifths of the land in Fiji is secuicd m pcipetuity 
by an ordinance of 1909 He has a measure of economic and social 
sccuiity wdiich would be the envv of manv of those in communities 
where ingged individualism is the basis of the economic sliugglc 
The Indian is pinnniily a peasant faimci, and the great majoiity 
of Indians in Fiji till the soil As well, dining the last 20 ycais, the 
Indian has picpared himself for piofessional and commercial under¬ 
takings, and has proved quite successful in most of the vocations 
to which he has tinned his attention. 

C Educaiionvl Opportunities 

Foi the Eu I ope an child len, the Govern me nt has piovided adequate 
educational facilities up to college cntiancc The many who icquire 
additional facilities seek them in the Univeisities outside the Colony- 

One of the fiist achievements of the Methodist missionaries who 
aiHvecl in 1835 was the icduction of the Fijian language to wnting 
and the publication of an Enghsh-Fijian Dictionaiy Schools weie 
soon established and foi neaily 100 yeais the missions—mainly 
Methodist and Roman Catholic—^liave home the burnt of the edu¬ 
cational work of the Colony To what pin pose will be icalized 
from the fact that 85 pci cent of the natives are able to lead and 
wiite their oAvn language, and a fan peicentagc speak, read, and 
wiite English The schooling situation is one that is peifcctly 
familial to the Fijian 
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The Fiji<an schools vary m size am! m cfhucncv. Ten years ago 
there were very few villages in Fiji without sdiools, the recent 
plan of consolidation has lemovcd manv school hiiildiiigs, hut there 
are few villages lacking educational facilities In most of tlic liuj^cr 
centers, there are scliools for some type of highei education The 
Government operates a fine Medical School at Suva .iiid a Tiaining 
College at Natabxia, The Missions have piovuled Tiaiiung Col¬ 
leges, AgricuUiiial and Technical Schools, and boaidinfr schools for 
girls 

For 20 years subsequent to the ariival of the fiist Indian immi¬ 
grants there were no provisions made for what was originally con¬ 
ceived to be a tiansicnt group The last 40 yCiars, honever, have 
seen n steady increase m the facilities for Indians and a giowing 
realization on their part of the value of education, As yet, how¬ 
ever, but a very small propoition of the Indian population of scliool 
age takes advantage ot the facilities offcied The main problem 
has been to get Indian parents to allow their girls to continue nt 
school. Up until a few yeais ago it would have been a laic thing 
to find Indian girls above tlie age of 10 years m schools othci than 
the few boaidmg schools maimained by the Methodist Mission. 
The whole social and jeligious structure of India is agani»st co¬ 
education, and the Government and the missions have had to 
proceed very cautiously. Religion, manage customs, racial picju- 
dice, and a conservatism of thousands of ycais are all obstacles in 
the path of the educational reformer For m«uiv reasonSi it is felt 
that the time is not yet iipc to put into operation the compulsoiy 
provisions of the Educational Ordinance of 1929, 

The total number of children of all laces attending xschools in 
1935 in Fiji was 20,344 (Tins number included only children 
of the statutory school age—fiom 6 years to 14 yeais,) 

TABLE 2 

Percgntage of Total PoPOtariON oi- Schooi, Ac.b (6^14 yiaus) Actuaiiy 
__ Enroiled in the Race Groups [1935 <20, 22)] 

Race _GiiK 1 otnl 

European and 

P.EN.D 90 25 79 06 84 51 

RiJinn 72.69 56 71- 64 9j 

Indian 37 94 13 53 26 15 

56 43 36 89 46 94 


Total 
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It Will be seen from the enrollment peiccntages that three-qiiarteis 
of the Fijian hoys and little more than one-half of the FijIan girls 
of school age are eaioiled, while little more than one-third of the 
Indian boys and less than one-seventh of the Indian girls aic in 
school 

The Fijian gioup in school piobably constitutes a fair sample 
of Fijians Thctc is no evidence that the Indian grouping is typical, 
and some evidence which indicates that it is not, Undei the picsent 
conditions theie is no method of getting a typical sample of the Indian 
juvenile poiiulation, and one must be careful in liandling results It 
IS obvious that lacial comparisons made on the basis of tlic present 
selection are not much value 

D. The Mental Tfsting Program 

It has been considcied necessary to outline the social and educa¬ 
tional background of the peoples of Fiji so that the significance of 
the testing program may be more fully appreciated 

The Fijians are primitive peoples in one sense, it is true, but they 
are far removed by culture-contact fiom the pumitiveiiess of, sav 
the Aborigines of Australia or the Papuans of New Guinea The 
racial pride of the Fijian is very stiongly developed, he feels that 
by the Deed of Cession the welfaie of hib people is the most im¬ 
portant concern of the Government, and the beneficent attitude 
of the Government and mission has done much to sustain this belief. 
His group is numcricallv the greatest, and, unlike so many colored 
groups which have contacted the white, appaiently has no dcsiic to 
ape the white or to live like one At the same time, the Fijian is 
quite progiessive and is anxious to embrace any movement which 
will benefit his race and can be incoipoiatcd in its social stiiicture 

The Indian would justly lescnt the suggestion that he is a piimi- 
tive He would stress the fact that while his cultuic is different 
from that of the west, it is fai oldei He would even suggest that 
some of tire most fundamental elements in western culture were 
bon owed from oi had their loots in the east. The Indian has 
adopted rapidly and with case his new material environment, for the 
majority of Indians in Fiji, India is merely the land of origins 
which the fortunate may visit but to which few will return as a 
permanent home 

Neithei Fijian nor Indian is to be regarded as a depressed popula- 
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tion, m both ethnic pticle stiooR, hath loolc upon the white mau 
as an equal but of a diftcicnt uiltuie Kotli races aie familiar 
with the school situation and with j^iaphic and picloiuil icpresenta- 
tion Few of the pmely laci.il limitations which apply to ttstin^x 
programs among pumitive and dcpicssed peoples aie piesent m 

Fiji (1) 

The many languages in Fiji piccUulc the possibility of Ailiuinistei- 
jiig a verV)a\ test, even if the tTaiislatit>ii> nii<ide s\i\_b a teasible^ 

It should he noted that thcic is no ^'pidgin” English in Fiji T\\ii 
Fijfans all speak Baiian Fifian, the Fiji an ot the island of Ban 
became officinl with the political ascendency of that kingdom and 
was adopted bv the Government at the time of tlie Deed of Cession, 
The variation in dialects from place to place is no gre.itei than the 
vaiiation m the English spoken by Ameiiums in Noitlirrn and 
Sou them States Foi the Indian, Hindi i> the nflicial language, 
but there «ire many who iieithei speak nor icad tins hinguagc, and, 
in any case, foi many leasons, the standaid of wiittcn Hindi in 
the Colony b low Foi these icasons, it 'would seem incvitaldc tliat 
^nny testing piogiam Ayoultl liavc to employ nonweihal or perfoimance 
material 

Agncultuie is the piimaiy industiy in Fiji, Thtcc-qmiitcis of 
the Indians and almost all the Fijians me engaged in laising coni¬ 
ine icial 01 domestic ciops Tlieic aic few towns as we kno^v tliem— 
coinpiising heterogeneous gioups of diftncnt families, laces, and 
religions Most of the Fijians live in towns (tofo) wdiich aic 
communities bound bv stiong social and kinship tics The Indmns 
live in 01 adjacent to the large towns in scpaiate family entities 
01 in srnall patiiaichal commiimtics in the sugai-cane aieas Manv 
of the elements of a complex civilization aic absent, while tlicie aic 
manv elements picscnt which would not appeal in a complex 
community 

It IS certain that a test which proved satisfactoiv ui the conunuint\ 
on which it was standaidizcd mav not prove satisf«'ictorv in a new 
enviionnieiit It is most unlikely that a test staiidauU/cd foi 
American or Aiistialian conditions will pinve satisfactoiy m I'hji 
At the same time, tests can he constiacted which in^^ilve the same 
aspects of mental activity foi mciuhcis of piimitive iiud complex 
comiminfties alike. Wlulc the material ovci whicli mtelhgiMwe 
woiks mav be diftcicnt, the quaUty, though not iwccssaiilv t!ic 
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quantity, of intelligence may be the same The kind of thinking 
which enables a young Austialian to substitute a biass papei- 
fastener foi a imslaul gold stud is piohably the same as that wJiicIi 
a Fijian employs when he uses a via leaf to keep Ins liait div In 
botli cases theie is an eduction of relations 

T .0 overcome the difficulties of language and enviromrient it was 
decided to construct and standaidizc a pictuic test whicli would 
use mateiial familiar to all the groups in Fiji 

1, The Fiji Test of Geneiol Jbthiy 

A non-veibal test was constiucted using pictuies and gcomctiical 
diagiams and including a test of digit substitution As a pie- 
litninaiy step, an extended form ivas constiuctccl containing moie 
Items than were thought necessaiy foi the final foiin This was 
admimstcicd to 750 childien of all laces between the ages of 10 
and 14 veais attending schools in and aioiiiul Suva Dining the 
administeiing of the test, caic was taken to allow every child 
sufficient time to complete all the tests and a iccoid was taken of 
tunes taken by the slowest and the fastest pupils 

This form was administered and scored by tlic wuter and an 
examination was made of the peicentage passing coiicctly each item* 
Duplicates and iteiuo that were too easy and too difficult weic (UYUtted 
and the lemainder aiianged in oidei ol pciccntagc difficulty No 
attempt was made to auange au equahinteival scale for any of the 
tests employed 

In the final foim, the following tests wcic used (8) 

1 Compleliniis 

2 Classifications 

3 Similan 

4 Opposites 

5 AiLiloKies 

(} Nitmbei Seises 

7 SubslUiitions 

Tests 1-5 weic uoik limit tests, Tests 6 and 7 wcic time limit 
tests Each test, with the exception of Test 7, contained 24 items 
Test 7 uas a digit-symbol Mibstitution test containing 144 items 
a Test 7 Completions In this test figuies aic ananged in 
senal oidci The pioblem is to discovei the ichuionship between 

the figuies and to complete the senes 
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COMPLETIONS 


1 

X 

0 

X 

0 

X 



2 



— 

— 




3 

X 

X 

0 

X 

X 




FIGURE I 

Samples of Compiehon Tesp 


h Test 2‘ Chssif\c(iU^ns In this test a number of drawings 
IS made of objects which aie common in tlic Fijiaii environment. 
Four of tlie objects nre similar in some respect, the fifth is diffcient 
The piablcm is to discover the one that is different and to cross it out. 



FIGURE 2 

Sampi e8 of Classification Test 

c. Test J' Similars In this test there are five drawings of coin- 
mon objects, one pLiced alone. The problem is to discover from 
among the remaining four objects the one which is most like the 
one which stands m the column by itself, and to cross it out 

d Test 4 Opposites. In this test, the problem is to cioss out 
the object among the group of four which is most unlike the object 
in the same line which stands by itself, 

e Test 5* Anahqies, In this test, the diawings arc placed in 
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foul columns. The pioblcm is to discover and to cioss out the 
object in tlie group of four in the fourth column to wliicli tlic object 
in the third cohimn bears the same relationship as that in tlic first 
column bears to that in the second* 

/ Te^i 6 'Ninnbei setics In this test, thcic .11 e 24 unvs of 
jiumbeis The problem is to cliscovei the iclatinns whicli exist be¬ 
tween the given nunibcis in each seu'es, and tlien to educe tlic 
coi relates. 
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FIGURl!: 6 

SaMJ*LES OF NUMfJIR Si RIM "Ijsr 


< 7 , Test 7* SubsiiUitions* In this test ccitain symbols aic to be sub¬ 
stituted for digits. The key is given and tins is before the candidate 
the whole time Thcie aie 144 substitutions to be made 
Each test is preceded by a carefully giaded practice page, wliicIi 

SUBSTITUTIONS 
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has the advantage of allowing the child to become familiai with 
the situation and the pioblem. The tests are accompanied by in¬ 
structions printed in English, Fijian, and Hindi (9) Since the 
material is non-veibal it is obvious that the instructioiLs may be given 
m any language There is no need to employ any pantomime during 
the test The peisorv giving the test should sec that during the 
piactice peiiod the child has the oppoitiinity of becoming thoioughly 
familiar with the mateiial and the pioblem The blacicboaid may 
be used during the instruction peiiod, questions may be asked and 
answeicd, and evciy eftort made to ensuic that the child understands 
the situation so that he will be able to put fojth maximum cftoit when 
he comes to the test piopei The piacticc pages picliminaiy to the 
tests proper each contain six examples, and these are to be woiktd 
ovei by the pupd and coirccted by the tcachci before the test proper 
IS attempted 

2 The Application of the Test 

The '''Fiji Test of Geueial Ability* was applied to children in 
92 schools, and altogcthci over 4,000 childicn of all races wcic 
tested Tlie tests ’W'eie administered by teachers, and great care 
was taken to ensuie that the tests weie sent to schools staffed by 
caicful tcacheis who weie sympathetic to the progiam, Schools of 
all sizes and in all piovmces wcie included in the scheme and an 
cffoit was made to get as typical a sample as possible Foi leasons 
which have aheady been given, this was impossible in the case of 
the Indian children 


TABLE 3 


Shouin(i NuMiitRs IN Race-AGE Groups Tfstcd 


A^e-gioup 

European 

IIiilf-castL 

Fijinn 

IiutiaTi 

Total 

8 VI 

6 mos 

39 

— 

— 

— 


9 3 r 

6 mos 

22 

14 

98 

76 


lU VI 

6 mos 

30 

28 

222 

199 


11 yi 

6 mos 

5i 

36 

257 

182 


12>i 

6 mos 

34 

39 

350 

183 


13>r 

6 rnos 

26 

34 

367 

143 


Uyi 

6 mos 

33 

26 

303 

117 


ISm 

6 mos 

38 

— 

265 

97 


16 Yi 

6 mos 

.— 

— 

235 

93 


16>r 

6 mos 4" 

— 

— 

390 

79 


1 otal 

253 

177 

2,4S7 

1,169 

4,086 
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The European and haU-castc cluldicci wcic all from schools ii\ 
uiban centics The Fijian and Indian chiUlrcii weic drawn from 
schooE of all sixes and fiom all possible localities m Fiji, some 
ftom the laigc schools in Suva and m the sugai glowing centies, 
others flora small village schools on distant islands In cvciv ease, 
howevei, the tests wcic applied hy a Eviiopean tcachci oi hv a 
native teacher who was kranvii to the wntei as .i peison able to 
follow the instUKtioos to the letter The teachcis scoictl the tests 
and returned the ra^v scoics A check was made of the icsidts of all 
schools which took part m the piogiam 

It was decided to W’cight each test in teims of the SD hv mul¬ 
tiplying the scores in each test by a whole numbci wdiich would make 
the SD of all tests approximately equal Foi this purpose the lesults 
of the 12 VI , 6 mos, group of children w’crc selected as being the 
most tj^picnl Children of this group arc found scattered througlimit 
the tvholc of the clemcntarv schools, and it is also the largest group 
tested 

TABLK 4 

lUw ScoRf lUsuiib U VR , 6 MOS, 



Test 1 

Test 2 

3 

Test t 

Test 5 

Pc si 6 

Test 7 

JVIcnn 

<r 

9 01 
^0+ 

1+01 

4 01 

IS S3 

5 63 

1271 

4+9 

11130 

2 92 

S 93 

2 65 

75 5S 
19 32 

Conversion 

factor 

X2 

yi 

XI 

XI 

X2 

X2 

“ 4 

Total Scale 
score 

48 

2+ 

2+ 

2t 

48 

48 

36 


As one mcasujc of the validity of the test, the most iclinhlc and 
careful teacheis in foui schools 'were asked to giadc groups of cliil- 
dren tested in ordci of intelligence. The coefficients of con elation 
between the subjective estimate and the concctcd mental test scores 
wcie 68, 75, 78, 89 As anothci measiuc, 145 childicii of tlie 
Euiopeaii Grammar Schools (English-speaking) weic given tlic Otis 
Sclf-Adnimistcnug Test (Inteimediatc Foim) and the cocfliciciu 
of conclation between the Otis and the Fiji Tests was foiintl to he 
0 74ib: 02 To a gioup of 750 Fjiian children the Ooodenougli Test 
(3) was applied The coefficient of con elation lietwcen the Good 
^ enough and tlic Fiji Tests was 0 78dr.025. 

The test was administered to the same pupils in two schools after 
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an inteival of three months had elapsed. The cocfTicicnt of coiiela- 
tion found between the results of the test and the le-tcst weic 
(n) 0 89± 025 and (b) 0 78±031 By the split-halves method, 
applied to the icsults fiom fout schools the leliability was 0 87.^ 
These lesults seem to indicate that the test is a valid and leliable 
measure of geneial ability 


3 Resnlh of ihe Tests 

Table 5 gives the scaled scoic lesults for race-age gioups 

TABLE 5 

Scat ED Score Rcsults tor Racc-acl Groups on iiil Fiji Ipsr or Geniral 

Anil n Y 


Age Eiijupeans llalf-castc Iiulitin Fijian 


S7 

103 

117 

125 

132 

138 


200 


180 


160 


140 


120 


100 


80 

10,6 11:6 12,6 15 6 14:6 



10 6 

167 

137 

97 

11 6 

179 

144 

11+ 

12 6 

18S 

153 

129 

13 6 

188 

153 

145 

14 6 

188 

162 

U6 

15 6 

195 

— 

149 


FIGURE 8 

Graph or Race-agf Groups Using Scattu Scorfs 

It will be seen that the D/(ti) values indicate that the diffeiences 
in the mean scoies of all the groups above except the 13 vr, 6 inos,, 
Indian v Half-caste gioup aie statistically significant 

It will be seen that the difteicnces in the mean scoies foi tiie four 

"Using Speariiian-Bi own piophcci foiiniila 
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TAULE 6 


^— FOR RACi-A{r[ (Jk Hash) os \ a oi 36 (> 


Groups cornpaicd 


12^1 6 IIK5S 

13 > r 6 iilos 1 t 

> r (i runs 

Fijian 1 Indian 


3 25 

5 72 

3 69 

Indian v lInJf-casle 


6 92 

1 39 

4 01 

Hnli-caste v Luioptan 


4 

3 72 

7 11 



TABLE 7 



VAi/Urs 01 

1) 

roR Indus am) Fiji in Ac.i-rnouj's 



^J> 




Age groups 





com pn red 


FrjJiii 

liidi.ni 1 

'iiroptan 

10 6 V 11 6 


4S 

47 

1 5 

11 6 V 12 6 


4S 

4 0 

1 2 

12 6 V 13 6 


30 

V \ 

0.0 

13 6 V 146 


2 S 

(1 0 

0 0 


age gioups^ 10 6, 116, 12.6, ancl 13.6, aic statistically significant for 
tile Fjjian and Indian laces Foi the Kuioihmii this is not so; 

it IS piobablc that the test is nioic suitable for the )oiingci Fuio])ean 
age groups tlian foi the olcici. 

E InTERPRFIATIONS and CoNCl USIONS 

On «iccoiint of the small niunbci of Einopeans .ind Ilalf-ustes 
tested, It IS not valid to make .issumptioiis as to the ^alllo of the 
test when applied to tliese groups For llie same icason it would 
be unwise to make racial coiupaiisons based on sucli a small number 
Fiom tlic results obtained, tlicic «appeais to be no significance bctu een 
the diiteidices in the mean scoics foi the oldci gioiips of EiiiopcMiis 
and Half-castes, although theic aie significant clifteicncrs ’\^')lell tlie 
gioups nic compaicd agc-foiMgc It has alicadv been pointed out 
that the European population in Fiji is not a popubition typical 
oi Ameiica ox Australia It consists mainl} of adniinistiatois tind 
commcicial executives, a group with a higher propoition of intel¬ 
lectually able people than one would find in tlic commnnalitv Since 
a majonty of both gioiips was tcstcMl—Euiopcan and half-caste 
chilclicn—and m view of the statistical sigmbLsmec of tl\o liifteicnccs 
in the means, one can say that the European cluUhcn in Fiji latc 
highei on the Fiji Test of Gcncial Ability than do the halt-castes 
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The lesults, howevei, give no warianty foi a blanket statement 
lelati^e to the ability of whites-in-gcncral and the half-castes in Fiji 

The results foi Fijians and Indians indicate, in the first place, 
that thcic is a significance between the diffeiences of the means foi 
agc-gioups 10 6 thiough 13 6 It would appear that the Fiji Test 
of Gencial Ability is a valid and reliable measure of ability within 
the lace gioups 

In the second place, one must use caution in making lacial com- 
paiisons From Table 6, it is seen that the differences in the means 
of the age gioups 12, 13, and 14, Fiji an and Indian, are significant, 
but one must tiiin back to the social and educational situation to 
get the leal racial pictuie For icasons discussed picviously, it is 
obvious that while thcic was measuicd a typical sample of Fijian 
children, the sample of Indian children measuicd is highly unlikely 
to be thoioughly representative. Theie arc thicc times as many 
Fiji an as Indian childicn in school, and thicc times as many Indian 
boys as gills in school It is likely that the Indian childicn that 
are at Indian schools aic the cbildien of enlightened parents who 
realize the advantages of education and take pains and make sacii- 
fices to embiacc the educational facilities ofteicd The children 
who arc likely to be missing arc the children of peasant farmers. 
With a moie icpiescntative samplings, the icbults for Indians might 
not be Significantly higher than those of the Fijians 

The giaph showing the typical amount of overlap indicates that 
on tile basis of the very faulty sampling the mean of the Indians on 
the 12 yr, 6 mos, gioup is higher than that of the Fijians, theic is 
a substantial numbci of Fijians who are the equal of many Indians 
It would appear that while the Fiji Test is a useful measuie of 
individual diffeiences within the lacial groups it cannot, in view of 
the inevitable difficulties of sampling, be rcgaidcd as a leliable 
measuie of lacial diffcieiices 


FIJI an Indian Holf-oaate Enropenn 



FIGURE 9 

SCHCMAIIC GUAPII SHOWING TYPICAL AMOUNT OV OvrRLlP IN 12 YeAR, 
6 Month, Race Groups 
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The cducatAon.il riiiplicatioii is not hard to /ind KdiicatioriJil 
problems should be solved bv educational methods There is aUvays 
a tendency for i>omc to attempt to solve cduL.itional pioldcms in 
diverse race ^loups by the application of racial methods I'luis, we 
find In some places the plnlosopliv that thcic should be lact.il schools 
each with occupations suitable fm (hfiriciit races, I he results of 
this test indicate that there arc clnliircn of .dl fo\n lacis in Fiji 
who ate equal in ability, atre foi ap;c, and the implication is that 
eveiy child in Fiji, no mattci what his coloi oi race, sluivild l\ave 
equality of educational opportumtv It may be convenient foi some 
years u\ Fiji to scgicgate the laccs, but this should not be an obstacle 
in the wav of equality of educational oppoi tiinity. 

F, Summary 

J An attempt was made to constiuct and standardiVe an instiu- 
ment fui the mcasuicmeiu of gcncial ability of the Fijian und 
Indian bcliool population of Fiji 

2 Because of cultuic contact of the Fijians \Mlh wdiites, and 
because of the ancient culture of the Indians—most of whom aie of 
the Hindu or Mohaminedau leligicms—ncitlici lacc can be legatdcd 
as pnmmvc The niaionty of the Fijians and a smaller peiccntage 
of the Indians arc familiar with the schooling situation and with 
testing conditons* 

3 Tile re IS one Ian gunge common to the Fijians hut ciglit m 
ten diffcLciit Imiguagcs are vernacular to Indian gioups of varying 
sizes The majontv of both laccs aic engaged in commercial or 
domestic agriculture and the material cnviionment of the Colonv 
IS very diffeient from that of a moie complex commercial and 
ijidustnal enviioncnt 

4. In view of the language difteicnees and the diftci cnees in 
environment it was considered ncccssaiy to constnict .me) stand' 
ardizc a non-veibal test using geometucal figuics and pictuics of 
objects familiar to the children of both races 

5 The Fiji Test of Gcncial Ability was administered to 2,487 
Fijians and to 1,169 Indians Fiom t»tatistic,il consulci ations it 
would appeal to be a valid and icliablc measure foi the mc.isiiicmcnL 
of the gencial ability of the two races 

6, The circumstances surrounding the sampling of the Indian 
cliildien weic such that no icliable lacial conipaiisons can be drawn 
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fioin the results of the test Of the Fijian children of school age 
nearly 65 pei cent are m school and a representative sample of these 
was tested Only 26 per cent of the Indian child ten of school age 
are school. The mean scoics for the Indian age-gioups arc 
higher than those of coi responding Fijian age-groups, but lacial 
coLTvpaibons arc invalidated by uncontiollablc selective factors. 
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PSYCHOMETRIC TEST RESULTS IN TWO CASES OF 
PRECOCIOUS PUBERTY^ 

New Yoih Hospital and CoineJI Univeisity Mednal College 
Arthur L Bfnion and Frank A, Hagmann 


Reviews of the Iiteiatine concerning the mental status of children 
showing pubeitas piaecox have been published by Kulinann and 
Stone (2) and Keene and Stone(l). The reviews indicate that there 
are suipiisingly few cases on iccoid in which standaidizcd psycho¬ 
metric tests were given to deteiminc the actual level of intellectual 
function Keene and Stone found a total of onlv 20 cases in which 
the children were actually tested Of these 20 cases, 10 per cent 
weie rated as above the aveiage level, 45 pci cent wete rated as 
aveiage, and 45 per cent were rated as below the aveiage level 
in intellectual development 

la view of the paucity of accuiate data coacciaiug the latellcctual 
development of these childien, the writeis heheve that it miiy be 
of some mteicst to iccord the psychometric findings in two cases of 
pubeitas praecox who weic seen in the Childicn’s Clinic of the 
New Yoik Hospital and who were refeiicd foi psychonietiic 
examination 

The fiist child was a giil who at the age of 2 ycais, 10 months, 
was admitted to the Childien’s Clinic for observation Aftei dis- 
chaigc from the clime the patient was followed in the Out-Patient 
Depaitment Socio-economic status of the family was below the 
aveiage level Somatic signs of sexual piccocity wcic fiist noted at 
the age of 7 p 2 months, the breasts wcie ovcidevcloped «and a small 
amount of pubic haii was piescnt The child began to mcnstiuate at 
the age of years and continued to mcnstiuate iiicgulailv tlicic- 
aftei She uas seen for psycliomctilc examination when she was 

'^Received 111 the Ethloiinl Office on June 3, 1938 
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4 years, 5 montlis, old, On the Stanloril'llinet (oit(')n.il form), she 
made a Mental Age score of 4 years, 10 inwitlis, Intelligence QuO’ 
tient—109, On n short battery of performance tests, she made a 
median score of 4 years, 6 months. She was jiidgcil to he of jivemge 
or high average intelligence 

The second child was a girl of 9 years, 9 montlrs, who wnis nth 
mitted to tire Children’s Clinic for observation. She was in Giadc 
4i? in school, did well m her studies, and was considered .t iionnnlly 
intelligent child Socio-economic status of tlie fainily was below 
the average level Somatic signs of se\iial piccocitv fust .ippeared 
at 3 months ot age, at wliitli time the breasts weic overdeveloped 
The child began to mcntsiuatc at the age of 7 months and con¬ 
tinued to meiistniatc about every 2 to 3 iiioiitlis tlicrcaftci, Sire 
made a Mental Age score of 9 years, S months (Intelligence Quo¬ 
tient—99), on Form ill of the Revised Stanfoid'lhnet 

Both of those children showed at le,rst an average degtee of in¬ 
tellectual development 
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WORRIES OF COLLEGE FRESHMEN'^ 

Departmejit of Psychology, Umverstty of Rochesict 


Ruth Lunger and James D. Page 


The first year of college life is ficqucntly a pciiod of rc-oncntation 
and adjustment, often resulting in considerable mental stress An 
impoitant contiibuting factor to this state of tension is woriy— 
worry over finances, giades, pcisonal shoitcomings, choice of voca¬ 
tion, social success, and familial difficulties, 

Wc have attempted to anaL'^^e sonic of these woiiics by construct¬ 
ing a Worry Inventoiy of 78 items and adininistci ing it to 100 
college freshmen of each sex In addition wc have investigated the 
1 elation of woiiies to intelligence, sclf-evaliiation as to geneial 
superiority and personality adjustment, by giving the Amciican 
Council on Education Intelligence Test and a Supenontv-Infcnoiity 
Self Rating Scale to both groups, and the Bell Adjustment Inventory 
to the female group 

Each Item in the Woriv Inventoiv was answerable in one of thiee 
ways Item woiiied about ‘‘vciv much,*’ ‘Some,” oi “not at all ” As 
indicated in Table 1, the average college ficshmen, when confronted 
u ith a list of woiiies, admits being \ciy much worried about five 
01 six and is somewhat worried about an additional 22 or 25, 
making a total of some 30 items woincd about to some degree About 
five pel cent of the men and of the women icpoited more than 
SO wornes and an equal peiccntage fewer than 12 As is apparent 
fiom Table 1, sex diffeicnees wcie entiicly negligible with respect 
to either incidence oi intensity of woiiies 

Fiom one-tenth to one-fifth of each sex expressed some concern 
until lespect to such things as developing some disease or being 
injuicd, familial difficulties, and social success Approximately one- 
fifth to onc-fourth were woiiied about, social obligations, mental 
infciiority, being too nervous, inability to get along with other 
people, what happens aftei death, and insufficient funds, Some 
personal defects, the possibility of losing one’s friends, not being 

^Accepted for publication by Lconnid Carmichael of the Editorial Board, 
and received in the Editorial Office on June 23, 1938 
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as happy AS one felt one should be, piovidcd cause foi woiry foi about 
a tiuid of the students Roughly about ojic-half expiessecl some 
concern over such items as* general religious pioblems, physical 
defects, being late for appointments, famiUal obligations, inability 
to make filends, and vocational succcss- 

A significantly liighei piopoition of women than men. (critical 
latio being 3 or ovci) were woiried about. 

1 Not being popular socially (//^ 71 49%) 

2 Tiic possibility that no one caies fot them 32%, 

Af 14%) 

A Significantly highei piopoition of men than women wcie wor¬ 
ried about: 

1 Fiituie financial secuiity (IF 49%, M 80%) 

2 . The possibility that they will have to support then 
parents ui their old age (fF 4%, M 1S%), 

3 Not being able to support those who ate oi those who 
might become dependent upon them (JF 16%, M 35%) 

4 Being disinteicsted in their work {JF 24%, ilf 52%) 

3 , Being underweight [JF 7%, ilf 27%) 

6 Becoming ill (//' 7%, il/ 30%) 

In othci wolds women were more conccined with receiving atten¬ 
tion and affection while men weie inoic concerned with being strong 
aad healthy <uid meeting then financial obligations, 

TABLE 1 

E\irNr or Worries Rlported dy 100 Coliege Frcsumen of Each Six 

Incidence Critical 

Niimbei repoited Per cent of total sex ratio 


Degree of wony 

Men 

W omen 

Men 

Women 


Veiy much 

5 

6 

6 

8 

54 

Some 

25 

22 

^2 

28 

85 

Not at all 

48 

50 

62 

64 

29 


The ptopoition of students leportmg individual wonies vftiied 
considciably fiom one item to the next, but with the one exception 
noted below (Table 2) each of the 78 items was a source of woiiy 
for some students, 

In oidei to obtain some measuie of tJie consistency of tJie wonies, 
the Iiwctitoiy was gi\cii a second tune to 67 of the men aftci an 
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TABLE 2 


Per cent re¬ 
porting specihc 
worric^i 
Men Women 


The highest propoitlon of fieshmen were wonicd about 
1 Not being as successful in then woik as thev would 


2 

3 

4 

like to be 

Iluitiiig othei people’s feelings 

The impression they make on others 

Not working haul enough 

94 

85 

76 

80 

89 

8 S 

84 

76 

The smallest pcicentage of fieshmen weic woriiccl about 

1 The possibility that they are foster children 

3 

0 

2 

Going insane 

2 

4 

3 

Dying 

9 

9 

4 

Groning old 

14 

6 

5 

Their home being too shabby to invite and enteitain 
fi lends 

15 

4 


inteivtil of one month The coefficients of con elation bchveeii 
test rind ictest Wris + 76± 04 which incidentally is pincLically 
identical with the rcliabilitv coefficient of -|-.75 icpoitcd by Mc- 
Gcoch ami Whuelv (2) foi the woirv section of the Piesscy X-0 
test aftei an inteival of 45 days On our letcst tlicie a tendenev 
for the subjects to lepoit fewer woiiics The gioup avciagcd three 
items woiiiecl about ^‘veiy much” and an additional 19 worried about 
“some ” A'IcGeoch and Whitely found no change in the numbci of 
WOIIICS aftei a 45-day inteival but a marked decrease after an 
intcival of 90 days 

The vauous intcrcoiiclations made ate summaiized in Table 3 
In each instance the numbei of cases appioxiinated 100 

TABLE 3 

Tnr JtLiAriON or Worrics ro Inilliiolnci Otiiir Faciors 

Coeflicicnts of 
Conchtiori 


Tests Men Women 


Wony Inventoiy nnil SiipenoiUy Self-Ratings —17± 07 —36± 06 

Wonv In\ciitory and Intelligence Test + I lit 07 —25± 06 

Bell Inventoiy and ACE Intelligence Test —15± 07 

Woiiy Inventory and Bell Inventoiy + 39it 06 


In gcncial agieement with siinilai studies (1, 3) no leiation- 
ship was found between the JCE Intcll/gence Test scores and citJier 
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the Woiry or Bell Inventory There was a tendency for vvoiriers 
to rate themselves lower in superiority and to make higher malad¬ 
justment scores on the Bell Adjustment Inventory than iion-woiiiers. 

Summary 

A Worry Inventory was admmistejcd to college ficsliracn and 
tlie incidence of worries related to such factois as se'c, intelligence, 
personal adjustment, and self-ratings with icspcct to superioiity- 
infcnority 

It was found that both men and ivomcii reported about the same 
numbci of woriics, but them were certain qualitative difteiences. 
Woiiieis tended to latc themselves lower on a Supenonty Scale than 
non-wonlers and icportcd higher maladjustment semes on the Bell 
Adjustment Invcntoiy The correlation between intelligence and 
incidence of wornc? was negligible 
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CHANGES IN VARIABILITY IN ^'DIGIT-SYMBOL SUB¬ 
STITUTION’* PERFORMANCE MEASURED AT 
THE BEGINNING AND AT THE END 
OF PRACTICE^ 

William Woods College 


D G Ryans 


A Tiil PnoBLrM 

Individual dificrcnces in knowledgcb and skills me so evident and 
so widely lecognizcd that a pionounceinent of ihcir existence, even 
ns an introdiictury note, is stiongly suggestive of tn ten css Also, 
that the effects of specific training are influential in pioducing and 
accentuating such diffeicnccs is readily obscivahlc in the data of 
numcious experiments and m the lesults of instruction, Rising out 
of these psychological axioms is the oft-discussed question, liist called 
to attention by Thoindikc, of vaiiations in iclativc accomplishments 
measured at the beginning and at the end of practice presumably 
equal fo! all the individuals engaged theiein Stated in othei woids 
the pi obi cm concerns itself with the inquiry do oiiginally deter¬ 
mined d iff Cl cnees in a gioup tend to lemain constant, to dec i case, or 
to inciease with equal oppoitunitics for Icaining^ 

The approaches attempted and the icsults obtained by invcbtigatojs 
in studying the effects of tiainmg upon individual diffeicuccs have 
been many and vaiied Perhaps the most common metliod employed 
has been that of calculating the dispersion, in teims of the standaid 
deviation of the mean, of a group of incasuics on the first Inal 
and the last tiiai of a piacticc scries Other things being equal, 
the discovery of a laigei standard deviation at the end of practice 
would support the contention that diffciences between individuals 
increase with training, the finding of a smallci standard deviation 
at the conclusion of a 1 Gaining senes would be acceptable as evi¬ 
dence favoring the contraiy view, that diffeiences between indi¬ 
viduals decrease with tTaunng 

Actually the solution of the pioblem has not been so simple as it 
^Received m the Editorial Office on June 24, 1938 
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^lppeal iioi'n the foregoing. Questions both of scoring and of 
mctliod have arisen which have complicated and confused available 
results. Foi example, Chapman (3), Stoddaid (10), and otiicis 
point out that, in the absence of adequate cxpenmcntal coiUiols 
such as scales with detcinuncd absolute zero points and known 
intervals, no valid compaxisons of the tvpc sought aie possible 
Reed (8), too, aigucs that bv chance alone the measiues of dispersion 
of a gioLip will incicase as the scores incicasc, «ind, theicforc, that 
standard deviations deteimined at the beginning and at the end 
of piactice are not directlv comparable. Rathci, he believes, a meas¬ 
ure of relative variability i^uch as SD/m should be employed In 
light of such comments, whcthci wc accept them oi not, it is 
ncccbsaiv to note that reported results are not equally meaningful, 
Kmcaid (6) reviews and sumraanzes 24 sets of data relating to the 
eftccts of tiaining on existing difteicnccs, When the standaid 
deviation alone is considered, individual diftciences appeal to in¬ 
crease with piactice in 19 of the 24 cases. When, liowcvei, iclative 
vai lability {SD/^^) is detcimined from the same law scoies, diffei- 
ences seem to meiease fioni the beginning to the end of pLadice in 
11 cases and to decrease m the leinatiung 13 Aside fioin the 
matter of statistics the findings of these studies inav be ambiguous 
in light of the aibitiaiy natuic of the scales employed foi scoiing 

At least two studies have been published in which the authois 
made use of scaling techniques bcfoie inteipicting then data Ana- 
•^tasi (2) found that the vailability of a gioup of 1,000 college 
students definitely me leased fiom the beginning to the end of prac¬ 
tice at such tasks as '^cancellation,” "hading hidden woids,” "symbol¬ 
digit substitution,” and "vocabulaiy knowledge” when the standaid 
deviations of both unu and scaled scotes weic considcied Eweit 
(4), likewise, rcpoited that when the units of measurement in 
"mirror-tracing” were caiefully weighted foi difiicultv (by determin¬ 
ing the aveiage mimbei of individual units pej trial necessary to 
piogress one such average unit on the total scale) individual diffei- 
ences tended to tnciease with practice. 

Recd^s contention, cailici icfcircd to, that only incasuies of rela¬ 
tive variability arc suitable foi making lompaiisoiis of a gionp at 
difteient stages of leaiiung, has been challenged bv Anast.isi (1, 2), 
who holds that absolute mcasiiics me fai nioic adequate and 
desirable In the fiist place, Anastasi mamtains, the standaid 
deviation will ^jofj m all cases, increase as the scoics and then Mean 
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become laigci Secondly, it is indicatecli lelative measiiics of van- 
ability, being ratios, assume the equality oi units of measurement, 
whereas, actually such equality at the beginning and at the end of 
piactice does not exist and lelative measures, thciefore, give a unit 
less weight in earlier than in later practice Measures of absolute 
vailability are recommended by Anastasi. 

B Procedure 

In the studies about to be reported two gioups of subjects were 
employed, Botli were made up of unselectcd Jiinioi College sopho¬ 
mores, members of the writer’s classes in General Psychology. 
Sample J, numbering 58, was practiced for 20 trials at a digit- 
symbol substitution learning problem Sample 1], consisting of 51 
subjects, was practiced for 50 trials with the same materials 

The individuals participating were required to Icain a key (H-1, 
F-2y lC-3y Z-4, il/-5) and to substitute digits for corresponding let¬ 
ters on mimeographed test sheets Trials were one minute in length 
and were inteispcised by 30-second rest pciiods 

Two types of scores were employed raw scores, or the 

number of substitutions correctly made pci trial, and secondj scores 
for com pa 1 able periods of practice tor different individuals The 
technique by which the latter units were obtained consisted of the 
division of individual learning records into equal tenths based upon 
the maximum attainment of each individual during practice (11). 
For eXiimplc, it a subject in Sample B obtained his largest number 
of substitutions during the series on trial No 42, his total number 
of substitutions for the first 4.2 trials and his total number of sub¬ 
stitutions for the 4 2 trials immediately preceding and including 
that on which he reached his limit were recorded Means and 
standard deviations for the groups were calculated for the first and 
the last trial of a series and for the initial tenth and the final tenth 
of learning 

Measuies of absolute variability were employed to deteimine tlie 
extent of individual differences at the beginning and at the end of 
practice Conclusions were based! upon the observed statistical 
significance of the dtffei ences between these standard deviations 

C Results 

The results of the comparisons attempted are summarized m tire 
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TABLE 1 

Variadility in “Dioit-S\mdol Suhshtution'^ Performance Mlasured at 

TJir BbOrNNiNC ANO AT TIIK OF PrACTICP 
(Based on ra^v data) 



A?' 

Mca n 
First Final 
trial trial 

Standard 
deviation 
First Final 
trial trial 

(N n ) 

SD Dijf 

Diff. 

S D Dijf 

Sample A 
(20 tiials) 

58 

48 0 86 6 

8 1 

14 5 

64 

IS 

42 

SatnplG li 
(50 trials) 

51 

46 3 128 7 

88 

18 4 

96 

20 

48 


iiccoinpanying tables In Table 1, the findings deuved fioni kiw data 
are shown It may be observed that the absolute vai lability of both 
samples seemed to increase from the beginning to the end of piacticc 
and that the ciitical latios wcic such as to suggest piactical certainty 
icgiardmg the diiection of the diffcicnees. Similaily, as shown in 
Table 2, when calculations are based upon compaiable tenths of 

TABLE 2 

Variaduity in "Dicir-SYMnoi SuiisTiruTioN" Performancl Measurlo at 
THE Beginning and at rni End or Prachcc 


(Based on compnmble tenths of individual iccords) 



Mean 
First Final 
N 1/10 1/10 

Standard 
deviation 
First Final 
1/10 1/10 

iN D ) 

SD Diff 

jhff 

S 1) DiJt 

Sample A 
(20 trials) 

58 125 3 225 9 

22 8 38 5 

157 

11 

3 8 

Sample Jl 
(SO trials) 

51 270 8 592 0 

57 0 102 7 

45 7 

11 6 

3 9 


records, standard deviations tend to inciease with pi net ice 
and the differences again appear to be statistically icliable 

Such results suggest that individual diftciences, as measuicd by 
the stmdaid deviation j become more evident aftei than before piac¬ 
ticc at tins specific task The conclusion, while piobably valid foi 
a wide range of human activities, is heic limited to the paiticiiKir 
materials employed and samples studied 
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AN OBSERVATION OF THE CHANGES IN VARIABII^ 
ITY OF HIGH, MEDIUM, AND LOW “INTELLI¬ 
GENCE" GROUPS, MEASURED AT THE 
BEGINNING AND AT THE END OF 
“DIGIT-SYMBOL SUBSTITUTION" 
PRACTICE^ 


JFtlham JVoods College 


D G Ryans 


III a pievious icpoil (1) the wiitei biicflv (lijjcussed the effects 
of tunning upon gioup variability in a digit-symbol substitution 
situation Employing the stand a id deviation it was obscived that 
dispeision appealed to inueasc fiom the beginning to the end of a 
practice sciics and that the obtained diftei cnees wcie statistically 
significant This was true both when the scatteruig of scoies was 
deteimined foi the fust and the last learning trials of a senes and 
when It was calculated foi the initial and the final tenths of indi¬ 
vidual pi act ICC 

Since the lelationship between "intelligence” and response to train¬ 
ing IS notably appaient, and in light of the possibility that organ¬ 
isms possessing varying degiecs of geneial aptitude do not piofit 
equally fiom expeiicncc as measuied by gains ovci an initial iccoid, 
the question of the diffej enluil vaiiahihty of ititellecfual groups dur- 
iu(j lemnmg is suggested Does the increase in individual differences 
fiom the beginning to the end of practice aftect all gioups the same, 
or IS there icason to believe that the geneial ticnd is contiibiited to 
a gicatei pi lessci extent by divciselv selected samples? 

To tile end of investigating this problem as stated, two samples 
of subjects were each subdivided on the basis of intelligence test 
perfoimance into selected groups roughly classified as "High,” 
"Medium,” and "Low’* The subjects were Junioi College sopho- 
moics Sample A piacticcd for 20 tiials at digit-symbol substitution 
learning and Sample B practiced for 50 tiials on the same material 
In compiling the results, individual iccoids weic divided into tenths 

’^RcLEived in the Editorial OfHcc on June 24, 1938, 
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witli respect to maximum achievement (see piccedmjj tlcseuption) 
and the vai labilities of the groups calculated foi the iTiitial and final 
tenths of practice 

In Table 1 the lesults pertaining to Sample J aic given Table 2 
presents similar results for Sample B, 

It is notewoithy that both samples studied shon gicatci incica',es 
in variability, measuied at the beginning and at the end of digit- 
symbol substitution piacticc, foi the “Medium intelligence” gioups 
than foi eithei the “High" oi “Low" While none of the mcieases 
appealed to be statistically significant (whcieas they ivcie before 
selection was mtioduccd) the ichability of tlie difteiciices of the 
extreme groups was measmablv less than that of those ombiacmg 
the middle ranges of “intelligence” If oui data be valid it would 
seem that individual difteienccs, as measured, incieasc much moic 
with training among individuals of avciage intellectual abdity than 
they do among subjects classified as relatively supciioi oi relatively in- 
fciior in “intelligence" This conclusion is limited, of coiiisc, to the 
samples and materials studied. 
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leviews at not less than $2 pci printed page and not more than $3 
pei punted page 

Conditions Only those books that aic listed below in this section 
arc eligible for such levicws In geneial, any book so listed contains 
one 01 more of the following traits (a) Makes an impoitant 
theoretical contiibution> {b) consists laigcly of original experimental 
lesearch, (c) has a cieativc oi levolutionary influence in some 
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Pioceduie If among the books listed below thcic is one that 
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CRITICAL REVIEWS OF RECENT BOOKS 


(Skiniiet,U F. The Behavfoi of Ojgaiiisms NewYo^k Appleton- 
Centiny^im Pp 151) 


Ri vriiWiD nv Erksi' Wolf 


The title ot Skinnci’s book, The Bciiavioi of Otga?mms, promises 
by Its gciicialily something in which cvciy cxperimcntJil psychologist 
and biologist bhould be gicatly iiitcicstcd If wc imdeistand as 
bchcivioi the functional activities, of an oiganism m iclation to its 
bUiioiindmKs, it will he possible to collect quantitative data on 
e\pciimcutally icccigm/ablc cxpiessions of the activities ot an organ¬ 
ism fiom which A concept of hchavioi can be obtained Any modi¬ 
fications of factois li.tvnig an influence upon an cinimal undei 
obseivation is a stiimilus Mliith will be icacted to by a readjustment 
of the oiganism to tlie new envi ion mental conditions created (re¬ 
sponse). hoi the ohsci vahlc lelations bct\Yccn these two recognizable 
magnitudes Skmnei uses the term Reflex The static and dynamic 
laws of sulIi “iLfle\cs” and then lolc in IniiUling up complex be- 
havioi js discussed By behavioi is then meant 

, , siinpl}" tlic iiinvoiiicnt of iii oiganisin or of its parts in a 
finmc of icfctemo piovidcd by the oigaiiiam itself or by 
various external objects oi licUls of foice It is convenient to 
speak of this as the action of the organism upon the outside 
woild, and it is often desirable to deal with an effect lather 
til an with ihe rnoYeniLOt itself 

For an analvMs of bchavioi in these tcims Skinner’s numerous 
expeiimciit^ on the albino lat aic picsented The principle of his 
expcnmcntal piocccliiic consists of using a response of the lat and 
its modifications "Ihe bdiavioi consists in lifting up the fore pait 
of Its body, piessing and iclcasing a Icvci, icaching into a tray, 
seizing a pellet of food which dioppcd into the tiay by the action 
of the le\ti, withdiawMig fiom Lite iiay, and eating the pellet, 
Tlie whole peifoimaiue lepicscnts a pielty complex act It is a 
icflcx chain which foi analytical puiposcs can he dissolved into its 
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coniponctit piiTts Since, however, the niimbci of efforts iiindc to 
obtain a pellet and the velocity of repetitions of pressing tlic lever 
can be easily iccorded, the numerical values of the lever actions 
serve as a measuic which can conveniently be tieated analvUc.illy. 
The stimulus-response founula which leads to icspondcnt behavior 
cannot explain liowevcr a large part of behavioi which is not iiiuler 
the control of eliciting anti obviously iccognizahle stimuli and there¬ 
fore is termed opeiaitl behavior 

An operant then represents an identifiable part of behavior 
for which no correlated stitmilus needs to be detectable upon 
occasions when it is obseivcd to occur It is studied as nn 
event appearing spontaneously with a given frequency, 

Since the term reflex applies to both operant and respondent behavior, 
a reflex is recogaized by each action of the Icvci and by relating 
the number of actions to time as icpresentcd in ciiivcs^ fiom wliicli 
properties of the reflex can be recognized and estimated fiom the 
slope. Inducing an animal to perfoim the task mentioned is rather 
simple, It IS therefore possible to intioduce into the chain of events 
a number of modifying factois which arc useful for further analysis 
After a description of the experimental method emploj^ed (Chapter 
11) the following cliapteis, III to VIII, give an account of Skinnci*s 
experimental data. It is shown how the action of the lat can be 
reinforced, as evident in an increase of the slope of the pcrfoimancc 
curves, by interjection of the release of a pellet by the observer, 
and how delay of i einf or cement affects the time com sc of the 
building up of responsiveness. Recovery from extinction by leiii- 
foicement and spontaneous rccoveiy are discussed Inhibition, nega¬ 
tive conditioning, and abolishment of a response arc demonstrated. 
Time factois in relation to extinction and reinfoicement, and 
penodic reconditioning, aie shown to play an rmpoitant loic in the 
establishment of responses. Fiuthcrmore the diffeicntiation of a 
response is investigated in relation to extinction after a differentia¬ 
tion has been established. 

The experimental results are ilhistiated by giaplis which help 
greatly in following the diversity of yauous expciimcntal tests em¬ 
ployed, The section containing the experimental data undoubtedly 
would liave gamed considerably in clarity if a summaiy of results 
had been added to each chapter. For simplification a system of 
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Notation IS iiitroductd wliidi is \iscd throughout the course of the 
book .ind winch states foi each cliaptcr the relations of stimulus 
and response in building up the bcliavioial picture Chapters IX and 
X, de.iling with diive and its influence upon animal performance, 
arc of iiiteiest as iiulicatinti; how depiivation, thirst, tunning, emo¬ 
tions, drugs, an<i diuinal ihythnis ol spontaneous activity affect be¬ 
havior and could for any e\pciimcntct contain a number of good 
suggestions if tlie known facts weie sufliciently stressed Chapter 
XII picwnts an aiialiMs of the heliavior in relation to propeities 
of the nervous system as deduced from Skinnei’s experimental results 
To suminaiiae Skinnci’s conception the following sentences may be 
quoted. 

A qiiaiuUiitive sticnce of behavior may be legardcd as a 
sort of ihcrmodyinmics of the nervous system It provides 
(ksc'iiptiOfis «/ <)ie activity of the nervous system of the great¬ 
est possible gencinlity Neurology cannot piove these laws 
wrong if they arc valid at the level of behavior. Not only 
are laws of bcliavior independent of neurological support, 
they aciually impose certain limiting conditions upon any 
science which undeitakes to study ihe internal economy of the 
organism Ihe contribibtian that a science of behavior makes 
ro ntuiology a rigoious ant} qnafitJtadve statement oi the 
piograin before it 

We linve t<> ask oui selves, Jiowevei, whether anyone evei piesumed 
to fijul out anyth mg about the function of the ncivous system except 
by analysis of bchavioi of single end organs, fibeis, or a whole 
organism 

Oi/iptci XIII co/itains a conclusion, j/i rvhicb objections arc 
raised against “systems” of bchavioi such as Lewiii’s, Huirs, and 
the concept of tiopisms as satisfactoiy explanations for behavior. 
In Uopistic c\pcnnients 

variables have been isolated which arc capable of being 
treated qiianiitntively and which behave in lawful ways. They 
may also he combined in larger complexes with piedictnble 
effects Hilt any system which takes orientation or oiiented 
piogiesslon as the only propelty of behavior to be accounted 
foi fiml which requires a stimulus only as a held of force is 
BCiiously circumscribed In the case of higher organisms 
at least Jt is picsuinablv possible to set up an independent 
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deacf^ptivc ?ysteni baiecl upon tlie concept of ihc icrtcx th;\t 'wiU 
yield aft equally satisfactory result Whcie hchnyior is 
largely orientation and is here atimuli ftre fields of force sve 
may piefcr the concept of the tropiarii on grounds of ! 4 im- 
plichy ivhile at the same iunc rejecting it in the case of more 
complicated organisms, 

Wlidt Skiiuicr rejects lieic as methodically and for cxplaiiatoty 
reasons inadequate tor study of beliavioi, he lias ah cad v accepted, 
how^cver, ab a convenient tool foi the expciimental stiulies pre¬ 
sented in his own book (Chnptcv I, p. 6) and he uses it tluoufjrlv 
out, Fuitheiniate it needs to be cinph*ibi 4 cd tlut the biologists 
he criticizes have not pjoposed to build up any *‘sysicni of behavior” 
m the sense of Skmner^s system of bcliavioi on the basis of tiopisnis 
alone, and indeed have sjiecificallv denied tlus^ they have rathci 
collected data which for the convenience and piedictivc value can 
someliow be classified systcinaticallv The method of definition 
for functional piopeitics as presented bv Skinner is not new 
The book as a whole is undoubtedly too exchisivcly pcisoiial 
This icfcrs as well to the language used as to the ciiticisin applied 
to the literature of the field It is ccitauily stiibiig not to find 
L.'ishley nor any of bis outf»tanding work nieationed Theio is only 
one icfereiice to an elcveii'year-old aiticic by Richtei, to mention 
only two cases which indicate that tlic pioimslng title of tlic book 
does not live up to the expectation of the leadeu Expeiiincnts with 
the albino rat a.Te ceitamly not enough to establish a system of be- 
havior Thcie aie manv othei anutiaU which might be successfully 
employed foi expcximentation as well and help to claiily signifi¬ 
cantly out concept of behavioi Fuitliciinotc the book docb not give 
any dcmonstiadon of beliavioial mvaiiants, since only one stiam 
of rats has bpen ij‘’ed for tests, wheieas it is avcU known fiom numei- 
ous studies that by peculiarities of diftcient sliains it is possible 
to obtain such infoimotion, It thcicfoie secins doubtful 'whctliei .a 
syueua of behavioi can he of any value as long as itb applicability has 
not stood the tost with numetous otliei animals besides the white 
lat Skhincr teally ought to fiiinish pi oof of this bcfoic eLiboiatmg 
a syitenf It has to be said, liowevci, that the expei uncut.i! data as 
they Sitaiid, and the ‘simplicity of expcvvmcnUl pvoceduie, aic cei- 
tftinly of significant value and vastly bettci foi analytiuil puijioscs 
timn learning cuives and the like. Fioin the standpoint of tlie 
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reviewer as a pliysiolonist the title of the book piomises a lot, but 
after haviii); le.ul it one is inclined to pioposc foi it a title whicli 
would i.itlu ‘1 lead, “Piopcrtics of ccitain specific complex leflex 
iiiei liaiiisms in the white rat ” 

The Iholooual Ltihotriloi tes 
Ihiiinitd ZJiiivnstly 
Cfitiihi iih/c, Mfissdchiitetls 




[Spe^jnwn, C Psychology Doion the Ages (Two voh) Neuf 
Yotk M/fcmiilaii, 1938. Pp. 454 and J55] 


Riviiwi-d by Hkrbbrt Moore 


One may wiitc a histoiy of psychology in the form of a chrono¬ 
logical scries ol events, dfscovencs, or important men, many of 
the oUlci histones confoim to this pattern* Another historian may 
be Loncernod With the development of idcas^ without any regaid 
to tlieir chronotogiuil place, Gardner Murphy^s, Muller-Freicnfels', 
and Speai man's follow this pattern Each one of these latter three 
lb biased by the pet psychological system, and limited by the interests, 
of tlie authoi, Miiiphys fails to discuss many vital issues in the 
development of psychology, Frcienfcls' is unduly concerned with 
continental interpretations and theoretical implications, and Spear¬ 
man's Is wntten in such a mannci that it seems to hope to leave 
the Leader with the convictioii that the histoiy of psychologv has 
been a piopaedciitic to the foimation of thicc noegciietic laws, Of 
tlicse tlncc histones, Spearman’s is undoubtedly the most erudite. 
Most of the concepts which have concerned philosophers and psy¬ 
chologists since thoughts weic lecorded aie evaluated m the light 
of "how fai and in what direction they have gone beyond the con¬ 
fines of common sense'* (I, p 6), and icvicwcd to discover the manner 
in which *'thc hold attempts to bung the constituents of experience 
undci the lulc of laws*’ (I, p 7) have either consistency or validity. 
Jlavlng foimulatcd such a plan, Spcaiman might be expected to 
enunciate tlic laws of behavior^ {a) m a general sense as they apply 
to total organic reactions, and {b) in a specific sense as they affect 
01 inteipiet the modes ol behavior of compaiatively separable sense 
O! fijncljonal entities, instead he contents himself with an appiaisal 
and exposition of those concept-foiming laws which foi the past 
fifteen yeais have been identified with his name, and tends to 
evcilualc otliei methods and contubutions jn tejins of their haimony 
with the piHKiplcs on which these laws aie founded The end 
lesulc IS an undue emphasis on the value of statistical findings and 
tlicoictical iinplications, and a nigh total di‘5Jegard foi such experi¬ 
mental supi)()it as has bctui given to some theoncb and laws as to 
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war/ant then adoption s\s cstnl>li‘'licd fact^ in .1113^ 0x1)0*^^1011 oi 
the modem systems of ps3/cholo{^v 

In spite of the shoitconiiiiK^ mIhlIi such a Ihnit.ition ncLC'isitarcs, 
Spcaiimn has piovidcd the \vorld of psyclioloj^y with a mm h-nceded 
pcispective, a need whidi could only he rdlccl hy one as huniliai with 
the history of thoiif^lit as Speaiman olivious|\ is Tfis t\\() volumes 
arc by no means a biipciUcial lustoiy of plulosophual psst^bulo^y; 
Ills woik lb nevci second hand, in fact he laieK (]uotes the most 
leliable liistoiians Authoiitics, be they (heck m Roman, Oiienlal 
01 Aiabian, aie the diiect bourcc of his exceipts, .md he \\i\ivi\ them 
together into scgicgatcd thought-patteiiis, in which Aiistolle, 
Aqviinas, Ilieroclcs, Mill, Ihisseil, and many other fauulim (and 
iinfamiliai) aiitliois arc jcpcatcil page-mates; tlu lesiilt is a con- 
tiihution which only those familiai w’lth the lustoiy of pinlosopliy 
and ps 5 ^choIoEy can appicciatc, one wdiich could wtH complement 
james^ Pfinciplesj and supply the ia\y data fot advanced coui''es in 
the lustoiy of psychology. 

The two volumes aie iii five sections. What psychology is iihout, 
(91 pp ), what the psyche can do (89 pp.), how tlie psyclie 
is constituted, (257 pp ) what follo-ws ivhat (167 pp ), and 
what goes with ivliat (Ji5 pp,) Foity pages of notes which 
quite often give valuable icfeienccs to, and lomment'i on, casmillv 
mentioned topics and pinblems accentuate its value as a lefeiencc 
book. Discjctcncss ratliei than continuity cliaiacteii/cs (he dis¬ 
cussion of each subtopic, tputc often the ideational .micuulents of 
inajoi psychological concepts aic given as intctiuptcd ide.is iii one 
subtopic and not even mentioned wdien the concept is being evalu.ited, 
e.g, Chapter 17, pp. 287-317, including a iliscussion of impulse, will, 
and piiipose, is directly iclatcd to the concept of foice which is 
discussed on pp. 66-67, Cbaptci pp 214-2%, the peiceptmn 
of relations, and Chapter 24, pp 419-446, the confusion that is 
gestalt psychology, aic diicctly connected with the concept of foiin 
whicli IS intiodiiceJ on pp 70-72 and 95-99 It is this jumping 
around from topic to topic and snatching kernels fioin diflcient 
thought samples that militates against the adequacy of tlic book as 
a soiiice fox a thoioiigli discussion of any phase of psychology except 
nocgenctic laws. Even as a concepL-cvaluativc lieatisc, ilie con¬ 
stant tendency to make appiaisals in tcinis of common sensi* lather 
than in tcims of cxpciiinental vciifications dcstiovs its validity for 
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till' siiiiilist. I hroiiKlioul each section and subtopic, Speaiman 
inlMjcits Ills <mii prcfeienccs and point of view, and nevci fails to 
leave llie le.ulci witliout a ptoiuinciameiito on the value of the 
inoileiii veision of t)ie concept. 

Sevtiiin t ilelines the piovincc of psj'chology, suggests psyche as 
a mine ihsn ihlc subject for appiaisal than mind or behavior, admits 
I be v.iliie of phv'siotogv only to tile extent that it piovides tentative 
hvpotlieses for explaining mental activity, appiaises such psycho¬ 
logical methoils as self-knowledge, intuition, induction, analogs', 
mathematics .md experiment, and sums up the value of psychological 
issues of iinpoitancc to the psychologist with the statement 

(IKcnsvion is no»v oh seined nnd its 

IjTorresa I rested by the introduqtion of these philosophical 
I'ssiKs ihcit setminKly cannot be broui'ht to any deciMon 
iiL\eilliekss^ these same topics aie to a certain exitent indis- 
pcri'iaMc, eoinplctcly deputed of them psychology would bc- 
lome ridiculous (I, p 76) 

Satinn 2 sunevs the development of the fdailtics in psychology, 
lists the cominon objections tigainst tliein and the apparent result 
of ilirii .ibnmlonnient, .ui.ulIul chaos, anti suggests that a solution 
of the ililemmii in winch psvchohigy finds itself can be found only 
'wlien the constituents of tbc psyche aic analyzed and synthesized, 
aiul tlu'ii fuiulional int( iiclations explained Basic psychological 
Idins aH‘ evaluated InUlligencc has excited the greatest enthusiasm 
irul to It “ihe gieaiest .imnunt of laboi has been deyoted ” On its 
11,1 hiu eMi\ .luthouly dittcis, and that diftcicncc is all the more 
i^mlK.uU beL.iusc of the claim that its degree can be nicasined by 
hsls, the most of uhich air "tiifling stunts’^ Attention still rc- 
tviin> the 1^1 a tome uiruept of Kitellcctiialitv, but tJhTt has been 
spiinkled ovn uilh the Stoic concept of tension, thus pioducing 
tli( model n nitei pietation, st mined intellect, Sensation still j eta ins 
it'x luo-fold inteipict.ition, the eyes and ears of the soul, and the 
,innihe>is of inlilhct Mcniojv, a late ariivah has been given suffi- 
LieiU delimtenis^ fni scientific isolation and discussion, while imagina¬ 
tion I', still in the lia/y state ot Indcfinitcncss The oicctic faculties 
li.i\e aluavs been given .i (Ivnaniic function, and have been dcsciibeci 
in tin s.ime mannei, though with difteient names, in the couise of 

ilislol \ 
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Section 3 suiveys “the Ikims of sensory peiccption’’ Mith a Tcv^e^v 
and evalu.ition of the fom common elements, the ielation of sensory 
stimuli to sensoiv pciccpts, the ielation between the sensory jiei- 
ccptioii of matciitil objects and the objects as conceived b\ ph\sn.,d 
science^ and the extent to which scnsoiv pciceptioiis aie .inicn.ible 
to analysis; the “pciccption of lelations” with a leview of tlie 
sit^n’ficancc that has been given to sJicinc, figuic, form, disciimiiia- 
tion and compaiison in psychological litciatiiic since Piaio's (la^, and 
the siiggcstioi’i that “iclutiuns and foiins aie iCtilly tcmis denolmg 
the very same objective facts peiccivcd, but indicating nioic oi le^s 
different maniicis of pcicciving them*' (I, P 236), “poiccptual sup¬ 
plements” with a icsiimc of the suggestions that 1 m\c been oftcred 
to account foi meanings that aic given to scnsoiv expeiienccs-rc- 
pioducts and supcisensibles—but with vciy little attention to the 
experimental battles that have been waged aioiind the [>l.ice of 
images, “ways of regaidmg”; “mental states”, “complexes of belia- 
vior”, “unconscious mind”, “the I and the self”, and finally a chaptei 
on “the confusion that is Gestalt psychology” which will piohablv 
piOYoke more controversy tlmn any other chaptci m the two volume'' 
The vaiious intcipietations that have been given Ciotalt—form, 
seiisoiy appearance, underlying foice» and wholeness—aic icviewed 
and evaluated, and fioni the review the inference is diawn that 
'^therc seeim no escape hom the ionchision there v? s<f;meth//?g 
somewheie lotten in the state of Gestalt psychology’* (I, p* 436), 
the crux of which rottenness lies in the vaiicd and confused inter- 
pictations given the teim “wholeness,*^ thcii failure to distinguish 
between subjective and objective expciicnccs, tlieir assumption of the 
temporal and functional pnoiity of wholes to pa its, and in tlicir 
scpaiation of passive peiccptiial expeiicnccs fiom active pciceptions, 
thoughts, feelings and volitions 

Section 4 climaxes the two volumes, For its sake the pMxcding 
three sections aie wiitten. It is piimaiily’ conccinecl with an evalu¬ 
ation and reformulation of psychological law^. Aftci setting up a 
•standard in terms of wluth all Jaws maj^ be appiaiscd, tlic laws tlinr 
have been oftcred at vaiious tunes m histoiy aie jii(lgc<l. The stand- 
aid set up as a criterion for a psychological law is, 

that they should nfford power of foreseeing the fiitiiu an well 
ns divining the p«ist In order to secure ihis power rhe inn’ll 
important conditions have shown tlicinsclvcs to he in the first 
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that the (nurse of events should protecd unifoimly and 
hr aiiiinaldo to anal) sis, in the second place, that the Jatvs 
found to t<o\erii the events should have the gicatc'st possible 
gHiiMjliu and nlnmacy (II, p 20) 

fudged In t]w>c stajidauls^ the law of association is enormous 
.'dtrimt* uj)(m itfM thing uithm the confines of common sense^’; the 
law of dispositions has been established and become '‘one of the 
H‘v oliitionan’ foices of society^’^ in its application to problems of 
nu‘innii/ing and the tiansfcr of training, but has had very little use 
in ihc /jcdds of charactei development and disintcgiation, the law 
ol TCtCMUivity, that "cvety mental process lags behind the stimulus 
in hcginrinrg and much moic so in stopping/^ implies two phases of 
one Immc pioccss; the law of contiol, that amount of cognition 
nia^ he directl'i coiitioiled by conation,” stands on a much iiifeiior 
footing to that of association and has received fiom scientific psv- 
cliohig) vciy little moie than "damaging exaggeiations”, the law 
of constant output, that "cvciy mind tends to keep its total simul¬ 
taneous output constant m quantit), however vaiving in quaht),” 
liiis all tlie cluinctciistics of a scientific law, but is lamentably defi¬ 
cient in verification and study, the law of fatigue is "among the 
gUMtcst coiiipicsts m psvcliolog)^” and in large measure satisfies the 
essential lecpiiieincnts of science—foicsight and fundamentality 
Spea 1 man supplements his survey of these "commonly established 
laws” with "a veij ambitious advcntuie . . a complete set of Inws 
expiessmg and explaining the oiiglii and evidence of all knowledge" 
/IT, j) 142 ) —his thiec noegenetic laws, and the attempts made at 
ihc lonnnlmon of laws in the spheres of impulse, will, output, and 
coniiol, thus he piovides a scliemc of foui groups of la'ws, (a) piimi 
M\( Slates, (h) cognitive quality—knowledge of experience, knowl¬ 
edge of rdatroiis, and conception of coiiclatcs, (c) oiectjc quality— 
impulse and will, and (d) cognitive and oicctic quantity—output, 
umtio!, letcfitnitv, i.itigue and basal conditions 

SeLtum 5 IS in the natuie of an appendix conelational coefficients 
siipiiK the demand that uas expected to he met by teinpei aments 
and t\pes, the factoi thcoiv is a dc novo creation and has made steady 
and iiMiked piogiess since its inception, the tctiad method provides 
iiHJie deiinile loikIumoiis than those buggested by Thuistonc and 
Kelley, and IT is as basic to oic\is as G is to cognition, 

^VIlelIu‘l ni not the importance that Spcaiman gives to tlie 
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enuna.Tt/on of J-mvs ^v<vi JiUr(J dcjinifls nj^on thv til i\\v nitc^j- 
piclci At then best laws aic loikIimoiis nsiillint!: frnni llic iulh'(- 
lion and intcipictJtion of Lime bodies nf data Tbeii ciuniuation 
could, by no stictcli of the ima^iinatioii, he calhul a histou nf a 
science Tluii estahlislinicnt mav In mihMoiKs in the de^clopmeiit 
of a fuiid of knoivlalfic, ulicn theic h loioinon aiJJn’nnnt ir'jjul- 
inp: then Vrilulitv It IS scaicely wnitliuhile [khiuio^ t)ul th.n nian\’ 
of those Ians \rh^ell Spt’aiman iKcr|>t> as (MalilisluJ h,M< /loi 
tluoui^h much of a uii'*t of exjieniiHntation, aniJ an sull in the 
iCfilm of aiIndian spteolation 

As a SUIVC5 of tJk* contnhiitiofi of psuh<doj£\ t<i the ^UhKI of 
knowledge, the book tan lav no claim to eitlun a(ltHinaL\ oi uiinim- 

hcnsivciicss Dlihhinij systems Avitll epithets is ni'ulu i <kH'iiptioii 
noj cvnhiation To destube associ.itionists as tho^e “whose h.indlin^ 
of delicate mattcis is not seldom siiir^estivc of ho\iiie atli\ii\ in a 
china shop" (I, p 2^), intiospettionisis as those wJiosi '‘amlnucnis 
p vcliology soon mulei went an almost iinpaialleled uiilapM As 
It lose like a lockot it fell like a stick’' (I, p 81), hchaviniism as 
^^suicid il j)svdH)loj,T ivhich iv liaid t() assunilale . . i)ie fate rd winch 
baffleii the imaKination" (1, pp 310-111), and (jcstall psvcholo^N 
iis '"psycliolo^icai enemy No 2’’ (I, p 446)—is to ottei ncuhei an 
explanation noi a condemnation of the systems An appiaisal of any 
one system in teims of Ihc assumed knvs of anotlu'i system is Ion*' 
doomed to disa^iter 

Viewed as a background of Ps\ch()lngv a la Speannan, the uwi 
volumcb Will uiuloubtedly remain as landmaiks in tiu* evolution <il 
modem psychology, viewed as “psychology down the ages” tlu\ do 
not piovidc a compicheubivc pictmc of the developineru ot p^^ll10' 
logical concepts oi systems, and Icavt' tlic sophisticated with lire iiii- 
picssion that there has been iindiic emphasis on the evahiatiu' nid 
utilitaiian aspects at the expense of unhhised appi ns,!! ol ihc Naii- 
Qus suggestions that histoiv piovidcs m the vanoi^ ph.isiN, sjuuih 
tive and cxpciimcntal, of the piovintc of psychology 

Dc/)ai trnent of Psycholof/v 
Aloiifff Holyoke CoIle//e 
L^ok/// Hadley, Mdssachusvtis 
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